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1 HOACHUTEJIBHASA 3AIINCKA

JlomonHuTenbHas — oOmieoOpa3oBareibHas  mporpamMmMa 1o (Qu3uke
€CTECTBEHHOHAYYHON HampaBieHHOCTH «®Pu3nka [ XUMHUKOB» (Haiee —
nporpamma) UMeEET 0a30BbBIN YPOBEHb UIpeJHa3HayeHa JUIS
oOy4Jaronnxcs/BOCIMTaHHUKOB 7-11 kiaccoB oOpa3zoBarenbHbIX LIeHTpoB DoHa
Angnpest Menbanuenko (nanee — OL|®) no HanpaBiaeHUIO MOATOTOBKUA « XUMUSD».

AKTYaJIbHOCTH TPOTrpaMMbl 00YCJIOBJIEHA MOTPEOHOCTHIO COBPEMEHHOTO
obmectBa B (opMupoBaHuu >HPEKTUBHON CHCTEMBI pabOThI C OJapEHHBIMU
yYallMMHUCS B YCJIOBUSIX JIOMOJIHUTEILHOTO 00Opa30BaHMUs.

[Iporpamma pazpaboTaHa Ha OCHOBE CIEAYIOIMIUX JOKYMEHTOB:

— 3akoH Poccuiickoii denepannu «O6 obpazoBanumn» (denepanbHplii 3aK0H OT 29
nekaopst 2012 r. Ne 273-D3);

— npuka3 MunucrepctBa npocseuieHus PO ot 9 nHosOps 2018 1. Ne 196 «O06
YTBEPKJICHUHM TMOpPSIKA OpPraHU3alMM M OCYIIECTBIEHUS O00pa30BaTEbHON
JeSATEIbHOCTH I10 JOMOJHHUTEIBHBIM 0011€00pa30BaTENbHBIM IPOrpaMMam»;

— KOHIICNIUs Pa3BUTHUS JOIMOJIHUTEILHOrO oOpa3zoBanus aeted (Pacmopsbkenue
[IpaButennsctBa PO ot 4 centsadps 2014 r. Nel726-p);

— IIOCTaHOBJICHME [JTaBHOrO TOCYJapCTBEHHOIO CaHWTApHOIO Bpadya OT
28.09.2020r. Ne 28 «O06 ytBepknenun canutapubix npaswin CII 2.4.3648-20
«CaHUTapHO-3IUIEMUOJIOTMUECKUE TPEOOBaHUsI K OpraHU3alUsM BOCHUTAHUS U
oOyueHus1, OTAbIXa U 03J0POBIICHUS AETENH U MOJIOAEKI;

— IIOCTAaHOBJICHME [JTaBHOrO TOCYJapCTBEHHOTO CaHWTApHOIO Bpadya OT
28.01.2021r. Ne 2 «O6 ytBepxkaeHuu canuTapubix npasui CanlluH 1.2.3685-21
«'urueHnyeckue HOPMATUBBI U TpeOOBaHUSA K OOECreyeHUI0 Oe30MacHOCTH U
(unn) 6€3BpeIHOCTH 1S UeNIOBEKa (PAKTOPOB Cpebl OOUTAHUSY.

Ilenaroruveckasi  1eJecOOOPa3HOCTbL  NPOrPAMMBI  OMNpPEAEINISIETCS
pa3BUTHEM HWHTEpEca VYYallUXCSd K €CTECTBEHHOHAy4YHbIM U HHXKEHEPHO-
TEXHUYECKUM JucuurinHaM. [IporpaMmma HateneHa Ha oOecrieyeHue yCIOBHM JIs
pa3BUTHS HAaBBIKOB, YMEHHI, KOMIETEHIMH NpeaMeTHOM oOnactu «Dusuka» y
oOyuaronuxcss OLD, wumeromux BBICOKYIO MOTHUBALMIO M MPOSIBISIOLINX
CHOCOOHOCTH B €CTECTBEHHOHAYYHOM 00J1aCTH, B YaCTHOCTU XUMHUHU.

[TporpaMMa MokeT OBITH peaju3oBaHa C MOMOUIbIO JAMCTAHIIMOHHBIX
TEXHOJIOTHM, TEXHOJIOTHI CMEMIaHHOT'O U MOJYJIBHOTO O0YYEeHHUSI.

AKTYaJbHOCTh TPOrpaMMbl OOYCIIOBJI€HAa NOTPEOHOCTHIO COBPEMEHHOIO
o0miecTBa B CO3/IaHUU CHCTEMbI JOMOJHHUTEIHLHOTO 00pa3oBaHUs OAAPEHHBIX
JETEN.

HoBu3Ha nporpamMmbl 3aKII0YAETCS B UCIOJIB30BAHUM PEUTUHIOBOM OLIEHKH
JIOCTHKEHUM ydaluxcsi 00pa3oBaTesbHbIX 1IeHTpoB DoHna AHapes MeabHUUYEeHKO
B 7-11 knaccax no ¢usuxe qys xumukoB (IIpunoxenue A).

Heas mporpammbl — o0ecrieueHre aganTalyy IMIKOJbHUKOB K KU3HHU B
oOmiecTBe, MPOPECCHOHATILHON OpHUEHTALlMM, a TakXkKe MOoAJepKKauHTepeca
yUYaIMXCsl K U3yUYEHHUIO OCHOB (DPU3MKUU MOATOTOBKA HA YPOBHE, CITOCOOCTBYIOIEM
YCHEMIHOMY OCBOCHHIO TPOrpamMM OOYyUEHHSI 0 HAMIPABICHUIO « XUMUS».


https://docs.cntd.ru/document/566085656#6580IP

JIOCTHKEHUE e OCYIIECTBISAETCS 3a CUET PEMICHUS CIAEAYIOIUX 3a4a4:

— Pa3BUTh KPUTHUYECKOE U TBOPUYECKOE MBIIUICHUE B MPEIMETHOM 00JacTu
«Du3uKa», CHOCOOHOCTU K MOJICIMPOBAHUIO HAYYHOTO AKCIIEPUMEHTA,;

— chopmupoBaTh 00mUEe CMOCOOBI HMHTEIUICKTYAIBHOW  JIEATEILHOCTH,
XapakTepHble sl (PU3UKU U SABJISIONIMECS OCHOBOM MO3HABATEIBHON KYJIBTYPBHI,
3HAYMMOM I Pa3INIHBIX cep YeTOBEUSCKOMN ACITEIHPHOCTH;

— o0ecrnieunuTh yCHEIIHOE MPOAOHKEHHE 00pa3oBaHUs B 00J1acTU (U3HKU U
XUMUH U OCYIIECTBIICHHE HAYYHOW U HCCIIEIOBATEIILCKOM IEATEIBHOCTH B ITHX
00JacTsX.

IIpu ompenenenun o0beMa, COAEPKAHUA U IVIAHUPYEMBIX pPe3yJbTATOB
MPOTrpaMMbl  OCYIIECTBJISIJIOCh YCTAHOBJIEHUE COOTBETCTBHSI C COAEpKaHUEM
MPOTrPaMMBI 110 IPEAMETY « XUMUSD.

OTIMYHUTEIbHOM 0COOCHHOCTBIO ITPOTPAMMBI SIBISETCS KOHLIEHTPUYECKUN
MOAXOJ] TMOCTPOSHUSI TMPOTPaMMbl W MEXIUCUUIUIMHAPHBIE CBSI3U (DU3UKU C
apyrumu nipeameramu. I[Iporpamma oOecrieunBaeT TOTOBHOCTh K MPUMEHEHUIO
(U3UKN B XUMUU U SBJISIETCS OCHOBOM JJISl €€ YCIEITHOTO YCBOCHUSI.

Cpoxk peaau3zanuu nmporpamMmsbl — S JIET.

O0mmii 00bémM nporpamMmmsbl coctasisaeT 320 yacos.

[Ipo10KUTENEHOCTE YueOHOTO rofa — 32 HeJeH.

DopMBbI M PEKUM 3AHATUHI

3aHATUS TPOBOJSTCS B Tpymnax, CHOPMHUPOBAHHBIX [0 BO3PACTHOMY
MPUHLHNITY, PETYJISIPHO IO 2 Yaca B HEJEIIO.

3aHATHUS TPOBOJATCS B MOCTOSHHBIX TPYIINAX YYalIUuXcCs, MTPOILIECAIINX
KOHKYPCHBIM 0TOOp (0COOBIE CITOCOOHOCTH B €CTECTBEHHOHAYYHBIX MpEIMeTax
WIM JABYXCTYNEHYATbli KOHKYPCHBIA OTOOp, COCTOSAIIMH W3 MUCHMEHHOIO
HK3aMEHa M YCTHOTO COOeCeI0BaHMS).

O:xuaemble pe3yabTaThl 00yUEHUS MO NPOrPaMMe:’

—  c(opMUPOBAHHOCTh 0a30BBIX MOHATUN B (HU3UKE, MOATOTOBICHHOCTHh K

WHJIUBUAYAJIbHOW HAYYHO-UCCIEI0BATEILCKOUN NS TEILHOCTH;

— 0COOBIIl ypOBEHb OTHOIICHUS K (PU3MKE Kak K (PyHIaMEHTaIbHON OCHOBE

€CTECTBO3HAHUS U DJIEMEHTY OOIIEUETIOBEYECKOM KYJIbTYPHI;

— BBIOOp yyYalUMHUCA XUMUM KaKk BO3MOXHOW oOiactu  Oynyiiei

poheCCUOHATIBHON JIeITEIIbHOCTH.

Pe3yabTarbl OCBOEGHHSI TPOTrpaMMbl OMPEACIAIOTCS C HCIOJb30BaHUEM
PEeUTUHTOBOM OIICHKA JOCTH)KEHUM ydaluxcs 1o ydeOHomy mipeamery. Ha
OCHOBaHUU K03(P(HUIIMEHTOB CIOXHOCTH (nanee — Kci) u 3HaummocTu (nayiee —
K3H) paccuuthiBaeTCsi pEUTUHT B COOTBETCTBUU C CHCTEMOM PEHTHHIOBOM OLICHKU
JOCTIDKCHUM YYaIUXCA M0 Y4eOHOMY TMpeAMETy OO0pa30BaTEbHBIX IICHTPOB
®onpa Aaapes MeJlbHUYEHKO.

KoHTpoJib o0CBOeHHsI TNporpamMmbl — TEKYIIUMH, ITPOMEKYTOUYHBIA U
WUTOTOBBIN.



Texymuii KOHTpPONb OCylIeCTBIsieTcsT B (OpMe OTBETOB Y JIOCKH,
MUCBMEHHBIX CaMOCTOSATENBHBIX paboT, Ja0OpPaTOPHBIX PaOdOT U YCTHBIX OTBETOB,
MIPOBEPKHU JIOMAILIHETO 3a]IaHHUS.

[IpomexyTOUHBIN KOHTPOJIb OCYHIECTBISIETCS B (POpME KOHTPOJIBHBIX padoT
10 TEMaM.

WToroBbiii KOHTPOJIL MPOBOAUTCS TMOCIE KAKIOTO roja ooydeHusiB hpopme
KypPCOBOI'O HK3aMEHA, BKJIIOYAIOIIETO TEOPETUYECKYH) M MPAKTUYECKYIO YaCTH.
DK3aMeH COCTOUT U3 YCTHOW M MHCHbMEHHOW 4YacTed. YCTHas 4acTh — OTBETHI Ha
BOIIPOCHI, MUCbMEHHAsA YaCcTh — pelIeHue 3aaad. [IporpaMmoit He MpexyCMOTPEHO
WCIIOJIb30BaHUE TECTOB JUJISL UTONOBOTO KOHTPOJIS.



2 YYEBHO-TEMATHYECKHWH IUIAH 1 COAEPX KAHUE

7 KJIACC

[64 uaca, 2 yaca B Henxe0]

Tema 1 CTpoeHue BelecTsa 24 20
biok 1 ArperatHbie COCTOSIHUS BEIIECTBA 6 6 2 4
Eiok 2 OCHOBHBIE TIOJIOXKEHHUS O CTPOCHUU
BEIECTBA 6 6 2 4
biok 3 I neanpHbIl ra3. ['a3oBbIe 3aKOHEI 10 8 3 3
Koumponvnas paboma no meme 1 2
Tema 2 DJIeKTPOMATHETH3M 38 34
biok 1 DJIeMEHTBI DJIEKTPOCTATHKI 12 10 2 4
biok 2 DNeKTpHUYECKHUil TOK B cpejiaX 12 12 3 3
biok 3 MarauTHbEIE CBOMCTBA BEIECTBA 12 12 3 3
Konmponvnas paboma no meme 2 2
KypcoBoii 3x3ameH 2
Bcero 64 54




8 KJIACC

[64 uaca, 2 yaca B HeneI0]

Tema 1 3aKOHbI COXPAHEHHS 30 26

biok 1 Buibl sHEpTUU 14 14 3 3

biok 2 3aKOH COXpaHEHHs SHEPIUH 14 12 3 3
Koumponvnas paboma no meme 1 2

Tema 2 DJIEeMEHThI KBAHTOBOI MEXaHUKH 16 14

biok 1 [ToHsITHE PaJINnOAKTHBHOCTH 4 4 3 3

biok 2 CTpoeHue aToMa ¥ aTOMHOT'O siJjpa 6 6 4 2

biok 3 KBanTOBaHME YHEPrUMN 4 4 4 2
Koumponvnas paboma no meme 2 2

Tema 3 OnTuka 16 12

biok 1 3aKOHbI TEOMETPHIECKOM ONTHKH 8 6 3 3

biok 2 DJeMEHThI BOJIHOBOH ONTHKU 6 6 3 3
Konmponvnas paboma no meme 3 2

KypcoBoii 3x3ameH 2

Bcero 64 52




9 KJIACC

[64 uaca, 2 yaca B HeneI0]

Tema 1 Dj1eMeHThI siiepHoii GU3NKH 10 8

biok 1 3aKoH pagroaKTUBHOTO pacraja 4 4 3 3

biok 2 SlnepHble M TEPMOSIICPHBIC PEAKIHU 4 4 4 2
Koumponvnas paboma no meme 1 2

Tema 2 TepMoAHHAMMKA, KHHETHKA 34 28

biok 1 BHyTpeHnHsist sHeprus u pabora rasa 10 6 4 3

bnok 2 TennoeMKoCTh, SHTANBINS, SHTPOIIHS 8 8 5 3

bnox 3 DJeMEHTEI KHHETUKHU U JTUHAMUAKA 8 8

brok 4 da3oBble TUArPaMMBbI 6 6 5 3
Koumponvnas paboma no meme 2 2

Tema 3 DJIeKTPHUYECKHE SIBJICHHS 18 16

Brok 1 Y CTpoiCcTBO M IPUHIIHIT paOOTHl HCTOYHUKOB 8 8
MTOCTOSIHHOTO TOKa 3 3

brok 2 DNEKTPON3. 3aKOHBI DIIEKTPOJIH3a 8 8 3 3
Koumponvnas paboma no meme 3 2

Kypcosoii 3x3amen 2

Bcero 64 52




10 KJIACC

[64 uaca, 2 yaca B Hene0]

Tema 1 Kosie6anusi 1 BOJTHBI 34 32 0

brok 1 MexaHn4yeckue KoueOaHusi U BOJHBI 14 14 3 3

bok 2 DIIeKTPOMATHUTHBIE KOJICOAHMUS M BOJIHBI 18 18 3 3
Koumponvnas paboma no meme 1 2

Tema 2 BoJiHOBasi ONTHKA 12 8 2

biok 1 Nurepdepenius cBera 6 4 2 4 2

bok 2 Jubpakims cBera 4 4 4 2
Koumponvnas paboma no meme 2 2

Tema 3 Ontuyeckasi CIEKTPOCKONMS 16 14 0

biok 1 Ontryeckast ClIeKTPOCKOIHUS 14 14 4 2
Koumponvnas paboma no meme 3 2

Kypcosoii 3x3amen 2

Bcero 64 54 2




11 KIIACC

[64 uaca, 2uaca B Hexel10]

Oo01Iee KoJI-BO

B TOM 4YHCJIC

Ne HaunmeHoBaHue TeM H 0J10KOB VeIe6HbIX Yacon TEOPETHYECKHE | MPAKTHYECKHE Keca. K3n.
4achl 4achl

IMocTosinHOE MarHUTHOE MoJe. MarHuTHoe 1noJie

Tema 1 MOCTOSTHHOT0 TOKA. CHJIbI B MATHUTHOM M0OJI€e 16 14 0

Biok 1 Cuna Ammepa 4 4 3 3

Biok 2 Cuna Jlopenna 6 6 3 3
Marnertusm B BeiecTBe. J(ua- v nmapamMarHeTH3M.

biok 3 deppoMarHeTusm 4 4 3 2
Konmponvnas paboma no meme 1 2

Tema 2 SIBJieHMe 3JIEKTPOMATHUTHON UHAYKIIUU 14 12 0

Bnok 1 [Torox MmarauTHOM MHAYKIMKU. DJC nHaYyKIMK 6 6 3 3

Biok 2 SIBNeHHE CAMOHMHTYKITUU 6 6 3 3
Konmponvnas paboma no meme 2 2

Tema 3 IlepemenHbIi TOK 18 16 0

Biok 1 INapmonnueckue konedaHus B KOieOaTeIbHOM KOHTYpe 6 6 4 2
BEIHYXI€HHBIE 2JIEKTPOMarHUTHBIC KOJICOaHusI. 10 10

biok 2 [TepemenHbIl TOK 4 2
Koumponvnas paboma no meme 3 2

Tema 4 KBanrtoBas ¢pusuka 14 12 0

Bnok 1 KopnyckynspHblie CBOMCTBa CBETA 4 4 4 2

brok 2 Crpoenue aToma. DJIeMEHTbl KBAHTOBOM MEXaHUKH 8 8 5 2
Konmponvnasa paboma no meme 4 2

KypcoBoii 3x3amen 2

Bcero 64 54 0
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COJEP)KAHUE ITPOI'PAMMBI

7 KJIACC
[64 uaca, 2 yaca B Hemeni0]

TEMA 1. Ctpoenne BeliecTBa
bnok 1. ArperatHbie COCTOSIHUSI BellleCTBa
Bunber arperatHeix cocrosHuil BemectBa. [lonstre o (dazax u (a3oBBIX mepexojax. 3aKoH
COXpPAaHEHHUsI HSHEPrUM B TEIUIOBBIX Mpoueccax. [lmaBnenume u Kpucrammumzauus. Y aenbHas
TerioTa TutaBleHus. ['paduk T1utaBieHus u orBepaeBanus. [IpeoOpa3oBaHHMe SHEPrUU TPU
M3MEHEHUSIX arperaTHOro COCTOSIHUSA BellecTBa. Mcnapenue u KoHeHcauus. Y iejibHas TEIioTa
napooOpa3zoBaHus U KOHJEHCAlMU. Y ienbHas Teriora ropenus Torumsa. KI1/] ycranoBok.
bnok 2. OcHOBHbBIE MOJI0KEHHUsI 0 CTPOEHHH BellecTBa
['unore3a o NHUCKpPETHOM CTPOCHHM BemiecTBa. Mouiekyibl. HenmpepbIBHOCTP M XaOTHUYHOCTh
IBUKEeHHs dacTul Bemectsa. uddys3us. bpoyHoBckoe nBuxeHue. Mojaenu rasza, KUAKOCTU U
TBEPJOTO TeJa. BUIbl KpUCTANIMUECKUX PEIIETOK.
Bbnok 3.UneanbHblii ras. 'azoBbie 3aK0HBI
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUU W HX ONBITHOE O00OOCHOBaHUE.
Pa3mepsl 1 Macca MOJIEKyJl, pacCTOSIHUSA MEX1y HUMHU. Mojenb uaeanbHoro rasza. [lapamerpst
ra3oBoro cocrosinus. Mzomnpoueccsl. ['a30Bbie 3aKOHBI.
JLp. Ne 1. M3yuenue 3akona boitns-Mapuotra.
Koutpoabnas padora no teme 1.

TEMA 2. JD1eKTpoMardeTusm
bnok 1. DneMeHTBI 3J1eKTPOCTATUKH
OnekTpuzanusi Tel. ODJEeKTpuYeckuid 3apsia. BzaumoneiictBue 3apsgoB.  [IBa  Buma
3JIEKTPUYECKOTO 3apsiaa. JJuCKpeTHOCTh 3JEKTPUYECKOTO 3apsiaa. DJIEKTPOH. 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsia. DIeKTpuueckoe mnoje. DinekTpockor. Ctpoenue aromoB. O0bsicHEHUE
IIEKTPUYECKUX sABJIeHUI. HanpsokeHHOCTh 3iekTprueckoro nods. 3akoH Kyiona.
JLp. Ne2. U3yueHue B3auMoIeHCTBUS 3apSKEHHBIX TE.
Brok 2. dnekTpuyeckuii TOK B cpegax
IIpoBOTHMKM ¥ HENPOBOJHMKHM DJIEKTpUYeCcTBA. JIEWCTBUE JJIEKTPUYECKOrO TOJIA Ha
NIeKTpudecKkue 3apsaapl. [I0CTOSHHBIN 2IEKTpUUECKUN TOK. ICTOYHMKHM 3JEKTPUUECKOTO TOKA.
Hocurenu cBOOOAHBIX MEKTPUUYECKUX 3apsAI0B B METAJLIAX, )KUIAKOCTSX U razax.
Bnok 3. MaruuTHbIe CBOIICTBA BelleCTBA
[TocrossHHBIE MarHuThbl. MarHuTtHoe Moje MOCTOSHHOro Toka. OmnbiT Opcrena. /[leiictBue
MarHMTHOTO TIOJI1 Ha JBIJKYILIMECS 3apsipl. ATOM B MarHutHoMm mnose. HamarmuumBanue
BemectBa. Jlua-, mapa- u deppomarHetuku (ucmopus 603HUKHOBEHUS HA36AHUL, OCHOGHbLE
CBOUCMBA NOBEOCHUsL 8 MASHUMHOM NOJE).
KonTpoJsbHasi paGoTa mo teme 2.

KYPCOBOM DK3AMEH 3A 7 KJACC.



8 KJIACC
[64 yaca, 2 yaca B HenemI0]

TEMAL. 3akoHbl cOXpaHeHusl
Baok 1. Buabl 3Hepruu
Kunerunueckast sneprus. IloteHunanbHas sHeprus. BHyTpeHHss sHeprus. XuMuuecKkasi SHeprus.
SAnepHas sHeprus. DIEKTpOMarHUTHAsI SHEPTUs.
Baok 2. 3akoH coxpaHeHUsI JHEPTrUu
Pabora cuibl. DHeprus. 3aKkoH COXpaHEHMsI MEXaHWYECKOHM sHepruu. B3aumocBsa3bs sHepruu u
paboThI
JI. p. Nel. CkaTbiBaHnue Tena ¢ HAKJIOHHOM MIIOCKOCTH.
KoutpoJabHas padora no teme 1.

TEMA2. JjieMeHTbl KBAHTOBOI MEXaHMKH
bnok 1. llonsiTHe pagnoOaKTHBHOCTH
OTkpbiTHE SBIEHUS PAAUOAKTUBHOCTU. EcTecTBEHHass M WUCKYCCTBEHHAs pPaJuOAKTHBHOCTb.
Buast pacniagos. [lepBuuHbIe TOHATHS O SAIEPHBIX PEAKIIUIX.
bnok 2. CTpoeHue aToMa M aTOMHOIO si/pa
Mogens atoma Tomcona. OnbiT Pesepdopna. [Inanerapuas moxens aroma. CoctaB aroma u
aTOMHOTO siipa. Pa3Mepsl aTOMOB M aTOMHBIX S7IEP.
bnok 3. KBanToBanue 3Hepruu
Teopus Ilnanka. 3aKOHOMEPHOCTM B aTOMHBIX CHEKTpax. KBaHTOBaHHWE SHEpPruH. DHEPrus
dotona. [Ipunnun neonpeneneHnocTu [ 'erizenoepra. KopmnyckynsipHO-BOIHOBOM JTyann3M.
KontpoJsbHas padora no teme 2.

TEMAS3. Ontuka
bnok 1. 3akoHbI reoOMeTPpUYECKOIl ONITHKHU
3aKOH MPSMOIMHEHHOTO PacIpOCTPAHEHHS CBETA. 3aKOH OTPaKEHUs CBETa. 3aKOH MPETOMIICHUS
cBera. [lontHOE BHYyTpeHHEee oTpaxkeHue. [Ipocreiiire OnTUHYeCKHe CUCTEMBI.
JI. p. Ne2. Onpenenenuie moxka3aTess MPeJOMIICHHS CTEKIIA.
bnok 2. DneMeHTBI BOJTHOBOH ONTHKH
Wntepdepennus ceera. [IpocBernenune ontuku. Judpakuus csera. B3aumoneiictBue cera ¢
BEIIECTBOM.
KonTpoJsbHnasi paGora mo teme 3.

KYPCOBOM DK3AMEH 3A 8 KJIACC.
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9 KJIACC
[64 yaca, 2 yaca B HenemI0]

TEMA 1.JsemMeHTHI siiepHO#i PU3UKH
bnok 1.3aKkoH pagnoakTMBHOIO pacnajga
Bunp! paguoaktuBHOCTH. O01IME 3aKOHOMEPHOCTH PAJUOAKTUBHOIO pacnaia. 3akoH
paZoaKTUBHOTO pacnaga. ATOMHBIE CIIEKTPhI (A0COPOLIMOHHBIE U SMUCCUOHHBIE).
bnok 2.51nepHuble 1 TepMOsiiepHbIE peaKIHu
JleneHue u cUHTE3 aTOMHBIX fAAep. SIepHble peakuu MOoJ AEHCTBUEM 3JIEMEHTAPHBIX YAaCTHII.
Ilennas snepHas peakuuss. CHHTE3 XUMHMYECKMX dieMeHTOB. CHHTE3 JIeTKUX  sJiep.
TepmosiiepHbIe peakuu.
KonTpoabHas padora no teme 1.

TEMA 2. TepmMonuHaMiKa, KHHETHKA
bnok 1. BHyTpeHHsisi JHeprus u padora raza
Pabora raza. Buyrpennsis sneprus raza. [leppoe Hauano TepMOAMHAMHUKYU U €0 IPUMEHEHHUE K
u3onpoueccam. AnuadaTHbIN mporiecc.
JLp. Nel.Onpenenenue otHomenus Temioemkocreid Cp/Cv metogom Kiiemana u Jlezopma.
JLp. Ne2.M3yuenne paboThl XOJOAUIBHUKA.
bnok 2. TenjioeMKOCTD, SJHTAJIBITUS, SHTPOIHSI
[TonsiTe TEMIO0EMKOCTH. 3aBUCHUMOCTbh TEIUIOEMKOCTH OT BMJa IpoueccoB. Bropoe Hauano
tepmoauHamuku. Lukn Kapuo. KIIJ] TennoBsix mporieccoB. DHTANbIMS. DHTPOIHUS.
bnok 3. DneMeHThl KHHETUKH M THHAMHKH.
Beenenue B Mexanuky. OCHOBbI KMHEMaTukH. Mojenu Ten B Mexanuke. Cucrema oTcuera.
TpaexTopusi, MyTh U NiepeMenieHne yacTuil. Bunsr nemxenns. CKOpOCTh U yCKOpeHue. YTIoBas
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.
bnok 4. ®a3oBble 1MarpaMMbl
3aBHUCUMOCTh TEMIIEpaTyphbl KUMIEHUS M KPUCTAJUIM3AlUU OT JaBieHus. J[MarpaMma cOCTOSHUS
BOJIbl. MHOTOKOMIIOHEHTHBIE CUCTEMBI. Y paBHeHHe (a3 ['1b0ca.
Iloacnenue Kk 010Ky 4. Pewenue 3a0ay kak makosvix He mpebyemca. Heobxooumo
chopmuposams HABLIKU NOCMPOEHUL U AHATU3A OUASPAMM: (PA308020 COCMOANHUSL 800bl, CEpPbI,
100a, Y2neKucio2o 2a3a ui Opyeux npocmulx eeujecms Uil 08YXKOMNOHEHMHOU cucmemsl (08e
acuokocmu, cniaswt). Koopounamer (memnepamypa/oasnenue, memnepamypa / cooepicanue 8
npoyenmax komnonenma A u komnornenma B).
Koutpoabnas padora no teme 2.

TEMA 3. DnexkTpuyeckue siBJeHUS
brok 1. YerpoiicTBO M NPUHIUII PA60THI HCTOYHMKOB IMOCTOSIHHOI'O TOKA
[TocTOSIHHBIN 3JIEKTPUYECKUIM TOK. YCIIOBUSI CYIIECTBOBAaHHUS TOKA. DJEKTPOABMKYILAs CHIIA.
BHyTpeHHee compoTHBIEHHE HMCTOYHMKA TOKa. YCTPOWCTBO UM  MNPUHLUUN  pabOTHI
raJlbBAHUYECKOTO 3JIEMEHTA. Y CTPONCTBO U MPUHLUI Pa0OTHI aKKyMYJISTOpA.
bnok 2. daextpoin3. 3aK0HBI 3J1eKTPOIU3A
[IpoBOTHMKYM NEPBOTO M BTOPOrO poAa. DNEKTPOJIUTHI. DJIEKTPUUYECKUA TOK B DIJIEKTPOJIUTAX.
3axonbl Dapanes ISl 2JIEKTPOIH3A.
KontpoabHasi padora no teme3.

KYPCOBOM DK3AMEH 3A 9 KJACC.
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10 KJIACC
[64 yaca, 2 yaca B HenemI0]

TEMA 1. Kosie6anusi 1 BOJIHBI
bnok 1. Mexanuveckue KoJieOaHusI U BOJTHbBI
['apmonnueckue koneOaHus. AMIUIMTYHA, MHepuoj, 4actota u (aza xonebanmii. VX poib.
Kunemaruka konebanmii. DHeprus konebanuil. Cemenusi u3 teopun auddepeHnnanbHbIX
ypaBHeHUW. Posb HawanpHBIX yciaoBuid. Kputepum rapmMoHuW4HOCTH. Mainble KoieOaHwMs.
Mexanuueckue kosnebanus. CBoOonubie koneOanusi. [Ipumepsl mpocTedmmx kojeOaTenbHBIX
CUCTEM: TapMOHMYECKHUN OCHWUIATOP; MAaTeMaTHYECKH MasTHUK; (QU3NYECKHIl MasTHUK.
Brinyxnennsie konebanus. Yuer 3aryxanus. Pesonanc.Mexanudeckast BosiHa. IlpononsHeie n
norepevHbie BoJaHbL. CTosiuas BOJHA. 3BYK.
Baok 2.91eKTpoMarHuTHbIe K0J1e0aHus M BOJTHBI
Onektpuueckue kosnebanus. CBoOoaHble KosebaHUs B KoyiebaTenbHOM KoHType. Popmyna
Tomcona. Ilepumonm CBOOOAHBIX OSJCKTPHUSCKUX KoJieOaHWH. BbIHYXIEeHHBIE KOJIeOaHUs.
Pe3onaHnc TOkOB. DneKTpoMaraiuTHble BOJIHBL. CriencTBud U3 ypaBHeHul MakcBesia. CkopocTh
pactipoctpanenus. [lonepeunocts BoiH. OnbiThl ['epra. DieMeHTsl paiuoTeXHUKU. [IpuHIUIIBL
paauocBszu. Monynsauus u AeMOAY/sAus. BeinpsmuTenu. AHTeHHA.
Kourpoabsnas padora no remel.

TEMA 2. BosiHoBasi onTHKA
bnok 1. Uurepdepenuns cBera
WnTepdepenius ceera. Ycinosue korepeHTHOCTU. OnbiT FOHTra. UHTEpdepomerp MalikenbcoHa.
Wntepdepeniuss B TOHKUX IUIeHKaX. VHTepdepeHLrs OT JABYX TOUYEYHBIX HCTOYHUKOB.
[IpocBeTtiieHHE ONTUKMU.
JLp. Nel. Usyuenue unreppepeHny cBeTa.
bnok 2. ludgpakuus cBera
Hudpakmus cera. Judpaxmus Openens. Meroxa 300 Openens. udpakiys Ha OTBEPCTHH U HA
nucKke. 30HHas IulacTUHKA. lcronb3oBaHME BEKTOPHBIX JAMAarpaMM Jjisl pacuera Judpakuuu.
Hudpakuus Dpaynrodpepa Hudpakius Ha npsmoyroiabHol menu. dudpakius Ha N mensx.
JudpaxknuoHHas pelieTka.
KonTpoabHasi padora no teme?.

TEMA 3. OnTuyeckasi CHeKTPOCKONHUS
bnok 1. OnTuyeckasi CIeKTPOCKONUA
N3nyuenne cera BemecTBoM. CIIEKTpHI M3IIy4eHUs] U TOTJIOIeHUs. B3anmozenicTBue cBera ¢
BelecTBOM. TeopeTuuecKknue OCHOBBI CIEKTPOCKOITHH .
Iloacnenue x 610Ky 1. Heobxooumo ycmouuugoe 3Hauue coomeemcmeus ONUHHBL BOIHbI U
yeema (OUana3’oHoO8 >1eKMPOMACHUMHBIX 60aH). Ilonumanue mozco, 4mo eciu Geujecmso
noznowaem 6 onpeoeieHHOM OuandazoHe, mo eudemv Mmvl Oydem ocmaswiuecs ysema. Kpye
Hvtomona. @opmynsi, cesasvisarowue OIUHY 80IHbL, Yacmomy, snepeuto. Tpebyemcsa nonumanue
Quzuku npoyecca Oni peuleHusi paodad OMUMNUAOHBIX 3A0AY NO XUMUU U BbINOJHEHUS
1abopamopHulx pabom.
KontpoabHasi padora no teme 3.

KYPCOBOM 9K3AMEH 3A 10 KJIACC.
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11 KJIACC
[64 yaca, 2 yaca B HenemI0]

TEMA 1. [locTosHHOe MarHUTHOe 1oJie. MarHuTHOe 10Jie NOCTOSIHHOTO ToKa. CHIIbI B
MATHUTHOM I0J1e
bnok 1. Cuna Amnepa
B3aumoneiictBue npoBosoB ¢ Tokamu. OnbIT Opcrena. Cuna Amnepa. CunoBast XapakTepUCTHKa
MAarHUTHOTO MOJIA - BEKTOp MarHUTHOW uHAYKiuu B. ITpaBuiio neBo pyku aisd cuiibl AMIepa.
["anpBaHoMeTp. PamMka ¢ TOKOM B MarHUTHOM I10JI€. DJIEKTPOABUIaTENb.
bnok 2. Cuaa Jlopenua
JleiicTBrEe MarHUTHOTO 10JIs Ha ABMKYyIIKecs 3apsaasl. Cuna Jlopenua. IIpaBuiio neBoil pyku ans
cunbl Jlopenna. Paborta cunel Jlopenna. /[BuxeHue 3apsna B OJHOPOJHOM MAarHUTHOM IIOJIE.
JIBuKeHue 3aps10B B CKPELIEHHBIX MOJISIX.
bnox3. Maruerusm B BellectBe. /{ua- u mapamarueruzm. @eppomMarieTusm
MaruutHele MOMEHTBI JIEKTPOHOB M aTOMOB, ATOM B MAarHUTHOM Iojie. MarHuTHoe moJe B
BeniecTBe. OCHOBHBIE OTIMYMS MarHUTHBIX CBOWCTB ()epPOMArHeTUKOB. JJOMEHHas CTPYKTYpa.
KourpoabsHnas padora no temel.
TEMA 2. SIBieHne 3/1eKTPOMATHUTHOM MHAYKITHU

bnoxk 1. Iloroxk marunTHO# UHAYKIUK. DAC uHAYKIIUK
BekTop MarHuTHON MHIYKIUH, TPOHU3BIBAIOIINI 3aMKHYTBI KOHTYp. YTOJI MeXay BeKTopoM B
U HOpMaibio K KOHTYypy. Ilorox BekTopa B.3akoH 371€KTpOMarHUTHOM HMHIYKLUH, IPaBUIIO
Jlenua, TpakroBku ®@apanes u Makcseia. MarHuTo-3ieKTpuueckas MHAyKIMs. ['eHeparopsl.
bnok 2. SIBjienne caMOMHAYKIIUH
ITone conenonna ¢ TokoM. MHAYKTUBHOCTh. DHEprust MarHuTHOro noist. 31C caMOMHAYKIMH.
KonrtpoJsbHas pa6ora no teme2.

TEMA 3. [lepeMeHHBIii TOK
bnok 1. 'apMoHn4yecKkue Ko0JIe0aHUA B K0J1€0aTeJIbHOM KOHTYpe
CBoOoaHbIe W BBIHYXJICHHBIE KoNeOaHus B KoiebarenbHOM KOHType. I[lepmon cBoOOAHBIX
Kosie0aHi B KOHTYpe. Y paBHEHHE TapMOHUYECKHUX KOJIeOaHU B KOHTYpE.
bnok 2. BolHyXK/1eHHbIe 3J1eKTPOMAarHUTHbIe kos1e0anus. IlepemenHblii TOk
Boinyxknennsie konebanus. Pezonanc tokoB. IlepemenHblil anektpudeckuil Tok. I[lomyuenue,
u3Mepenue, s¢p¢exTuBHble 3HaYeHHUS. (Da30Bble COOTHOIIEHUS B LENH IEPEMEHHOIro TOKa,
PEAKTHUBHBIE CONPOTUBIICHUS, UMIIEIaHC. Pe30HaHC TOKOB M pe30HaHC HamnpsbkeHud. Llenu c
HEJIMHEWHBIMM JJIEMEHTaMU. AKTUBHOE CONPOTUBIIEHHE, €EMKOCTh M HMHIYKTUBHOCTb B LIENHU
MEPEMEHHOT0 TOKa MOIIIHOCTb B LI€TIM IEPEMEHHOr0 TOKa. Pe30HaHC B 3JIEKTPUUYECKOI LIETIH.
KontpoabHasi padora no teme 3.

TEMA 4. KBanToBasi pusuka
brok 1. KopnyckyJisipHble CBOicTBa CBeTa
AobcomotHo u€pnoe Teno (AYT). 3akonsl TeroBoro mamydeHuss AUT. [mmortesa Ilmanka.
®oroaddext. Bunsr dporosrddexra. 3akonsr BHemHero potodrddexra. YpaBHeHue DitHIITEHHA
s ororddexra. [laBnenue crera. Dpdext Komnrona. KopnyckyaspHO-BOTHOBOU Ayamu3m
CBETa.
bnok 2. Ctpoenue aTomMa. Jj1eMeHThl KBAHTOBOI MEeXaHUKH
Mogens aroma Tomcona. OnbiT Pezepdopna. [Tnanerapnas monens aroma. Iloctynatsl bopa.
OmnpiTel @panka u ['epua. KopnyckynspHo-BOIHOBOM Ayann3M 00bEKTOB MUKpomupa. ['umnoresa
ne bpoins. Oneitel JleBuccona u xepmepa. Oneir bore. CooTHOLIEHNE HEONPEAEIEHHOCTEN.
Cwmpbicnt cooTHoneHnit. OTKa3 OT MpeJICTaBICHUN Ki1accuyecko pu3nku. Posib U3MepuTenbHOro
aKTa W JIyaJu3M BOJIHbI-4acTUIbl. Bo30HBI 1 (hepMuoOHbI. BeposSsTHOCTHAs TpaKTOBKa KBAaHTOBOM
TEOpHHU.
KonTpoabHasi padora no temed.
KYPCOBOM DK3AMEH 3A 11 KJIACC.
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KanengapHubiii y4eOHbIil MJ1aH

7 kaace 8 kinacce 9 kiacce 10 kmace 11 kaace
2 yaca B HeleJIo 2 yaca B HeleJI0 2 yaca B HeJIeJII0 2 yaca B HeJeJII0 2 yaca B HeJIeJII0
KYPCbI o o o o o
2 = a e 2 = a e o = o = o = a e 2 = a =
S| 2| €| g| 5| 2| €| g| | | €| g| E| | €| g| E| % f| &
MEXAHUKA 26 2 2 30 8 8 24 2 26
MOJIEKYPSIPHASI ®U3UKA
U TEPMOJUHAMMUKA 2 2 2 e & g E &
SJEKTPUYECTBO U
MATHETH3M 34 2 2 38 16 2 18 | 18 18 | 42 6
OIITUKA 8 6 2 16 8 2 2 12
KBAHTOBAS ®U3UKA 14 2 16 8 2 10 12 2
CIHEKTPOCKOIIUSA 4 2 6
KYPCOBOM YK3AMEH 2 2 | 2 2 | 2 2 | 2 2 2
HUTOTO 56 4 4 64 | 50 8 6 64 | 54 4 6 64 | 56 2 6 64 | 56 8




3 OPTAHU3ALUOHHO-NNTEJATI'OI'MYECKHME YCJIOBUA
PEAJIM3ALIMA ITPOT'PAMMBbI

DopMBbI U PEKUM 3aAHATUHI

3aHATHS TPOBOJATCA 1O 2 dYaca | pa3 B HEACHIO B TIpyIIax,
c(hOpPMHPOBAHHBIX 110 BO3PACTHOMY NPHHIMITY. KOJUYECTBO Y4aCTHUKOB B TPYIIIIC
10 15 genosek. [Ipu popMupoBaHUU TPYIIT YIUTHIBAIOTCS PE3yJIbTAThl OJIMMITHA/,
9K3aMEHOB M coOeceq0BaHus.

3aHATHA TPOBOJATCA B (OpME TEOPETUYCCKUX, MPAKTHICCKUX M|
WHIMBUIYAIBHBIX 3aHATHA W KOHCYJbTaluid  (MPOCKTHAS  JIESITEILHOCTD,
IIOJITOTOBKA K OJIMMITHAaM, KOH(DEPCHIIHSIM).

[TpakTHKO-OPHEHTUPOBAHHAS YacTh MPOTPaMMBl peaTu3yeTcs 3a CYeT
IIPOBEJCHUS MPAKTUICCKUX PabOT. YUHUTENh CAMOCTOSATEIBHO pacipeeiseT Jachl
Ha IIPAKTUYCCKHE PaOdOThI B 3aBUCUMOCTH OT OCOOCHHOCTEH TPYIIIIHI.

[TpaxkTHueckue 3aHATUS MPOXOAAT B (hopMe JTaOOPATOPHBIX MPAKTHKYMOB H
IIPaKTUKYMOB I10 PEIICHUIO 3a/1ad.

JlaGopaTOpHBIN MPAKTHKyM 10 KaXJIOM TEME COCTOMT W3 HECKOJIBKUX
JabopaTopHbIX padoT.IIo HEKOTOPHIM TeMaM B 3aBUCHMOCTH OT MaTepHajIbHO-
TEXHUYCCKOTO OOCCICUCHHS JTabopaTopuH JabopaTOpHbIC PaOOTHI, BXOJSIIKE B
KaKJIbIM JTA0OPATOPHBIN MPAKTUKYM, IEJIaror BEIOMPAET CAMOCTOSITCIIBHO, UCXOS
U3 TIPEJIOKEHHBIX B paboUeii mporpamme.

METOANYECKOE OBECIIEYEHHUE NPOI'PAMMBbI
MeToanyecKkue peKOMEH/IAIUH 110 BHINOJHEHUIO JJA00PATOPHBIX PadoT

NHCcTpyKIus 10 NPOBEICHUIO 3aHATHI B y4eOHbIX J1a00paToOpHUsAX

[lepen BbIMoNIHEHHEM JaOOPATOPHBIX PabOT BCE ydaILUECs JOJKHBI POUTH
MHCTPYKTaX IO TEXHUKE O€30IacHOCTH W pacHucarbcs B KypHale MHCTPYKTaxKa
TEXHUKU O€30ITaCHOCTH.

IoaroroBka K 1a00paTOPHBIM 3aHATHAM

[ToaroToBka Kk paboTe MPOBOAMUTCS B Yachl CAMOCTOSITENbHOU paboThl. [Ipu
MOJATOTOBKE HY>KHO MCHOJB30BaTh ONMCAaHUE padOT U JUTEpATYpy. 3aJaHus IS
BBINIOJIHEHHUS JTA0OPATOPHBIX padOT pa3atoTcs Ha OTAEIbHBIX JIUCTOUYKAX (YCIOBUE
MOXHO BKJIEUTh B TETpPajb, HO B JIIOOOM ciydae TpeOyeTcs KpaTkas 3amuch
JAHHBIX 3a7aud npu odopmiieHHH paldoTel). B KOHIE onucaHus Kaxaou
nabopatopHoil pabOTHl B MOMOIIL ISl TOATOTOBKM yKa3zaHa JIMTEpaTypa,
HeoOXoumasi Ui U3y4eHHUs! JaHHOTO (PU3NYECKOTo SIBJICHMS WM 3aKOHA, a TaKkKe
BONPOCHI JUIsi caMOKOHTpouid. Ha BeimonHeHne nabopaTopHoit paboThl OTBOIUTCS
ONPENEIEHHOE BpEMSI.

Opranuszanus yueOHOro npomecca B JJadoparopuu

Jlyis BBIMONHEHUS J1a0OpaTOPHBIX PabOT HCIONB3YETCS ClenuaibHasi TeTpaab —
7a00paTOpPHBIN KypHall, B KOTOPBIM 3aHOCATCS BCE PE3YJNbTAThl M3MEPEHUH,
pacueTsl, rpauku U QUKCUPYIOTCS BCE CYUIECTBEHHBIE MOMEHTHI, CBS3aHHBIE C
npoBeeHreM u3MepeHuil. JlabopaTopHbIil KypHall BeAEeTCs OTAEIBHO M ClaeTcs
Ha TmpoBepky. OOydyaromuiicss UMeeT BO3MOXKHOCTb, IOJy4yas MPOBEPEHHBIN



YKypHaJl, HECKOJILKO pa3 3a OTBEJACHHOE BPEMSI MOIBITATHCS UCTIPABUTHh YKA3aHHbBIC
OIITHOKH.

K paGore B maboparopuy JONMYCKAOTCS YydYallUuecs, KOTOPbIE HMEIOT
71a00paTOPHBIN JKypHAJI, MMOATOTOBJICHHBIN K pab0Te, M3yYHIN OIMCAHKE PaOOTHI,
UMEIOT TIPEACTABJICHHE O TOM, YTO M KaKUM METOJIOM TpeOyeTcs M3MEPHTh, KaK
yCTpoeHa U paboTaeT yCTaHOBKA.

IIpoBenenue 1adboparopHoii padoThl

Brimonnenune naboparopHoilt paboThl HAUMHAETCS C M3y4eHHUs NPUOOPOB U
YCTaHOBKH, OCHOB UX paOoThl. B 11abopatopHOM XypHajie, B MOJATOTOBJIECHHYIO
tabnmuiy «lIpubGopel u oOopymoBaHHE», HEOOXOAMMO 3amHCcaTh TEXHUYECKUE
XapaKTEPUCTUKU TPUOOPOB: MpEAenbl HM3MEpPEHHUs, LEHY [EeJIEHUS IIKaJIbI,
MOTPEIIHOCTh MPUOOpa (KIacc €ro TOYHOCTH), PEKUM €0 pabOThI U T.J.

N3mepenust MOJKHBI MPOBOJUTHCS AaKKypaTHO U C COOJIIOJICHUEM TPaBUII
TeXHUKU Oe3zonacHocTH. [locie mpoBenaeHUS H3MEPEHUN HSKCIEPUMEHTAIbHbBIC
JTAaHHBIE, TIOJYYEHHBIE B XOJI€ BBITIOJIHEHUSI PAOOThI, JOHKHBI OBITh MOAMHCAHBI
npenojaBareyieM, BeAylluM 3aHATHe. [lo OKOHYaHMM BCEX HU3MEPEHUM
MPOU3BOJIATCS PACUEThl 3HAYEHUN HMCKOMBIX BEJIMYHMH, KOCBEHHBIX H3MEPEHUM,
MOTPEIIHOCTE TPSAMBIX M KOCBEHHBIX M3MEPEHUI, HCIOJIb3YIOTCS MNpPU 3TOM
mpaBuiia OKpyriieHus u ctposarcs rpaduku. [locTpoenHbie rpaduKu BKICUBAIOTCS
B jabopaTopHbli >KypHaid. Bce mnOpoMexyTodHble pacueTbl JeJIaloTcs B
nabopaTopHOM KypHasie. Bce 3amucu B JKypHayie AenaroTcsl MapuKOBOW PYUYKOM.
CxeMmbl, pUCYHKH U TpaUKH BBITOJHIIOTCS KapaHaamoM. ['paduku BITOIHSIOTCS
Ha MIJUTUMETPOBO OyMare. B koHIle pabOThl ydaniuics A0IKEH HAMUCATh BHIBO
U cAaTh JA0OpPATOPHBIN >KypHal MPENnoAaBaTeNio IJs 3allUThl JaOOpPaTOPHOMN
paboTHI.

3ammuTa 1a00paTOpPHBIX padoT

K 3ammre nabopaTopHoit pabOThI JOIMYCKAETCS YUAIIHIACs, €CITH:
® [IPEIOCTABUII MOJTHOCTHIO O(POPMIIEHHYIO JIAOOPATOPHYIO paboTy;
®3HAET HEOOXOUMBII TEOPETUUECKUN MaTepHaT;
eyMEET KPaTKO paccKazaTh O COAECPKAHUU MPOBEAEHHOTO UM SKCIIEPUMEHTA
1 000CHOBATh BBIBOJIBI,
®3HATh THUIIBI U BUbI OTPEITHOCTEN, TPaBUila pacyeTa MpsIMbIX U KOCBEHHBIX
WU3MEPEHUN, MPOU3BOIUTH BEIYMCIICHUS MOTPEITHOCTEN MPSAMBIX U KOCBEHHBIX
U3MEpPECHUN;
eyMETh CTPOUTH TpadUKU C YYETOM TIOTPEIIHOCTEH W 3alUChIBAThH
pe3yabTaThl U3MEPEHUM.
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15.  CumyxuHn, J.B. O6muit kypc ¢pusuxu: yued. nocobue ans By3os/ J[.B. CuByxun.— M.:
Hayka, 1979.— 520 c.

16.  Hlupoxos, FO.M. Kypc ¢usukn, Tom 2. DineKTpoMarHuTHoOe mosie: y4el. mocooue uist
By30B / FO.M. Illupokos, A.B. Actaxos. —M.: Hayka, 1980. — 360 c.

17. [Mupoxos, FO.M. Kypc ¢uzuxu B 3-x Tomax. Tom 3. KBanroBas ¢usuka: yue0. nocodue
nist By30B / FO.M. Illupokos, A.B. Acraxo. — M.: Hayka, 1983. — 240 c.

18.  fBopckmii, B.M. OcuHoBel ¢wm3ukn. Tom 1: yueb. mocobme i By30B/
b.M.SBopckuit,A.A. ITunckuii.— M.: Hayka, 2003. — 453 c.

19.  SBopckuit, b.M., ITunackuii, A.A. OcHoBbl pu3uku. Tom 2: yued. mocobue as By30B/
b.M.ABopckuii, A.A. ITunckuii. —-M.: Hayka, 2003.
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COoopHuku 32124

1. bennpukos, I''A. ®usuka. 3agaud I TOCTYNAKIIMX B BY3bl: y4eO. mocoOue s
MIKOJBHUKOB U abutypueHtoB / I.A. benapukos, b.b. bByxosues, I'.5l. Mskumes. -M.: MI'Y,
2000.—- 397 c.

2. Bbyrukos, E.M.®u3uka B mpumepax M 3ajadax: yded. mocodue sl MIKOJIBHUKOB MU
aobutypuentoB /E.M. byrukos, A.A. beikoB, A.C. Konaparbe.—CII6.: U3zmarensctBo JII'Y,
1989.—463c.

3. Bapnamos, C.JI. DxcnepuMmeHTalIbHBIE 3aJa4d Ha YpoKax (U3HKKH U (HU3UIECKUX
onuMnuanax: y4ued. mocobue /i mkoiapHUKOB / Bapinamos C. /1., 3uns6epman A.P., 3uHKOBCKHI
B.U. — M.: MITHMO, 2017. —-184 c.

4. Ienbdrar, 1.M.1001 3amada o Gpusmke ¢ pemeHusIMu: y4ed. mocoOue Jyisi MIKOIbHUKOB/
I'enbdrar U.M., I'eanenmreitn JI1.O., Kupuk JI.A. —XapskoB-Mockpa: Hayxka, 1996. — 596c.

5. Tonbadap6, H.U. Coopauk 3amay no ¢usuke: yued. mocobue mis mkonbHukoB/H.U.
INompadap6.—M.: Beicmas mkona, 1982, — 351 c.

6. 3agaun 1o Qusuke: yued. mocodue s mkoiabHukoB/ CaBuenko O.5. [u np.]/ mox pex.
Cauenko O.4. — HoBocubupck: HI'Y, 1999. -370 c.

7. 3wiebepman, A. P. Pa3 3amaua, nBa 3amada: yde0. mocoOue JUIsi [IKOJIBHHKOB
[Bunsbepman A. P.,By3aun A. U., Kporos C. C. —-M.: Hayka. I'n1. pen. ®usmariurt, 1990. —240c.
8. Manunns, A.H. COopHuK BompocoB u 3aaa4 no ¢usuke. 10-11 kmacc: y4e6. mocobue
Ju1s KOJIbHUKOB /A H. Manuaun. —M.: [Ipocsemienue, 2002. — 220 c.

9. Meneaun, I'.®. dusuka B 3amavyax: 5K3aMEHAIIMOHHBIC 33Jla4d C PEIICHUSIMH: y4eO.
noco6wue st mKoiabHUKOB / I.®D. Menenun. —M.: Hayka. I'i1. pea. ®usmatiur, 1990.— 272c¢.

10.  Coopnuk 3amau mo ¢usuke: it 10-11 xmaccoB ¢ yriryOJeHHBIM HM3y4eHUEM (DHU3HKU:
yueb. mocobue g mkonsHUKOB / Kozen C.M. [u ap.]// mox penakuumeit C.M. Kozena. — M.:
Bepoym-M, 2003.— 264 c.

11.  TemnoBbie sBiaenus. [loctosuubiit Tok. OnTtuka. COOpPHHK 3a1ad s MOJITOTOBKU K
onuMIUanam o ¢pusmke. 8 knacc: yueod. mocodue s mroabHuKoB/ 3amstud M.YO [u np.]// mox
penakuueit 3amaruna M.IO. — M.: lllanc, 2018. — 358 c.

12. 3800 3amau mo (u3uKe s MIKOJIBHUKOB M MOCTYMAIONIUX B BY3bI:y4eO. mocodue ajs
mKoIbHUKOB U abutypuentos/ H.B.Typuun, [u np.])// nox penakuueir H.B.Typunna. — M.:
Hpodoa, 2000. — 672 c.
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17.
18.
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20.

21.
22.
23.
24,
25.
26.
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28.
29.
30.
31.
32.
33.

©CoNoR~wWNE

0.
. Monexkyinbl. HerpepbIBHOCTh U XaOTUUHOCTD JBUKEHMSI YACTHIL] BELLIECTBA.
12.
13.
14.
15.

5 OHEHOYHBIE MATEPHUAJIBI
IlepeyeHb BONPOCOB K KYPCOBOMY IK3aMeHY
7 kJiaace

Bup! arperaTHbIX COCTOSIHUN BEUIECTBA.

[TonsiTue o ¢azax u Ga3oBhIX MEpEexoaax.

3aK0OH COXpaHEHUsl YHEPTUHU B TEIIOBBIX MTPOIIECCAX.

[InaByieHnE U KpUCTAIUIU3ALIMSL.

YV nenpHas TEIJI0Ta IJIaBICHHUS.

I'paduk maBiaeHUS U OTBEpPICBAHMS.

[IpeoOpazoBanue SHEPTUN IPU U3MEHEHHUAX arperaTHOrO COCTOSIHUS BEIIECTBA.
Ucnapenue u koHaeHcanus.

Y enbHas TEIUIOTa MapooOpa3oBaHus U KOHICHCAIUH.

['mnoTe3a 0 IMCKPETHOM CTPOEHUHU BEIIECTBA.

Huddysus. bpoyHoBckoe ABMKEHUE.
Mopenu rasa, >KUIKOCTH B TBEPJIOTO Tela.
Buipl KpUCTAITMUECKUX PEIICTOK.

OCHOBHBIC ITOJIOXKCHHUA MOJIGKyJISIpHO-KI/IHCTH‘{eCKOfI TCOpHUHn n nux OIIBITHOEC

000CHOBaHUE.

Pa3MepI)1 U MacCa MOJICKYJ, PACCTOSAHUA MCKIAY HHMU. Mogene uacalbHOrO rasa.

[TapameTpsl ra30BOro COCTOSTHHUSL.
N3orepMuueckuii mpouecc.
N300apuueckuii mporecc.
M30x0pHBII IIpoLecc.

DneKTpu3aius Tell. JJICKTpUYECKUid 3apsna. BzaumopeiictBue 3apsagoB. J[Ba Buma

AIIEKTPUYECKOTO 3aps/a.

JIMCKPETHOCTB 2JIEKTPUYECKOTO 3apsiia. DIEKTPOH.

3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsijia.

DIEKTPUYECKOE MOJI€E. DIEKTPOCKOIL.

Crpoenne aToMoB. OOBbsCHEHUE SIIEKTPUUECKHX SBICHUM.

HanpsxkeHHOCTB 2nekTpryeckoro noss. 3akod Kymnona.

[TpoBOAHMKY ¥ HETTPOBOJHUKH 3JIEKTPUUECTBA.

JleiicTBHE IEKTPUUECKOTO MO Ha IJIEKTPUUECKUE 3apsi/ibl.

IToCTOSIHHBIN 2IEKTPUYECKUN TOK. VICTOUHUKHN JIEKTPUYECKOTO TOKA.
Hocutenu cBOOOAHBIX AJIEKTPUUYECKHX 3apsJIOB B METAJLIAX, KHUJIKOCTIX U ra3ax.
[TocTostHHBIE MarHUTHI. MarHUTHOE TI0JI€ TTIOCTOSIHHOTO ToKa. OmbIT DpcTea.
JleiicTBre MarHUTHOTO NOJIS HA IBUKYILIUECS 3apsi/ibl.

ATOM B MarHuTHOM moJsie. HamarnnunBaHue BelecTna.

ua-, mapa- u peppomMarHeTukH.

8 kiracc
Kunernueckas sueprus.
[ToreHunanbHas SHEPTUs.
BHyTpeHnHss dHEprus.
XuMHYecKasi JHEpPIHUsl.
Snepnas sHeprus.
ONeKTpOMarHuTHas SHEPTUsl.
PaGora cuibl.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.
B3aumocBs3b sHepruu u paboThl
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
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o o

OTKpbITHE  SBIEHUA  PAJAUOAKTUBHOCTU.  EcTecTBEHHas M HCKYCCTBEHHas
PaANOAKTUBHOCTb.

Bunel pacnianos.

[lepBUYHBIC TOHATHS O SAAEPHBIX PEAKIUSX.

Mogaenb aroma Tomcona. OnbiT Pezepdopaa. [InanerapHas momens aTroma.
CocraB aroMa u aTOMHOTO siipa. Pa3mepsl aTOMOB ¥ aTOMHBIX SIZIEP.
Teopus [linanka. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax.

KBanroBanue sueprun. Jueprus GoToHa.

[Tpunnun HeonpeneneHHocTH [ elizeHOepra.

KopnyckynsipHO-BOJIHOBOU JTyaii3M.

3aKOH NPSIMOJIMHEWHOI'O PaCIPOCTPAHEHUs CBETA. 3aKOH OTPAa’KEHHUs CBETA.
3akoH npesniomiieHus cBeta. [loiHoe BHyTpeHHEE OTpaKeHHeE.

[Ipocreiiine ONTUYECKHUE CUCTEMBI.

Wutepdepentus cera. [IpocBeTneHrne onTukH.

Judpakmus crera.

B3aumoneiicTBre cBeTa ¢ BEIIECTBOM.

9 kaacc

Buasl pannoakTHBHOCTH.

OO0m1re 3aKOHOMEPHOCTH PAJMOAKTUBHOIO pacmaja. 3akoH paJuoaKTUBHOIO pacmiajia.
Jlenenue U cCUHTE3 aTOMHBIX sIZIEP.

SnepHbie peakuu Mo ISHCTBUEM dJIEMEHTAPHBIX YacTull. LlenHas smepHast peaxiusi.
CuHTe3 XUMUYECKHX JJIEMEHTOB.

CuHre3 nerkux saep. TepMosiiepHbIe peakium.

Pa6ota rasa.

BnyTtpenHss sHeprus rasa.

[TepBoe HauanO TEPMOJMHAMUKY U €r0 MPUMEHEHHE K H30MPOIIeCcCaM.

. AnnabaTHBIN mporiecc.

. IToHsATHE TEMIOEMKOCTH. 3aBUCUMOCTD TETNIOEMKOCTH OT BHJ1a IIPOLIECCOB.
. Bropoe nauano repmoannamuku. Hukn Kapro. KII/] TernmoBeix mpoieccos.
. DHTaNbNMs. DHTPOIIHS.

. 3aBUCHMOCTb TEMIIEPaTyphl KUIIEHUS U KPUCTAJUIM3ALMU OT JaBJICHUSI.

. JlnarpaMmMa COCTOSIHUSI BOJIBI.

. MHOrOKOMIIOHEHTHBIE CUCTEMBI. Y paBHeHue ¢a3 ['nobca.

. IIOCTOSIHHBIN JIEKTPUYECKUI TOK. Y CIIOBUSI CYILIECTBOBAHUS TOKA.

. DNeKTpoABMKYyIIas cuia. BHyTpeHHee cOnpOoTUBIEHNE UCTOYHHUKA TOKA.

. YCTpONCTBO M MPUHLUI pabOThI raJIbBAHUYECKOTO JIEMEHTA.

. YCTpOMCTBO M NpUHIUI pabOThl aKKyMYJISTOpA.

. IIpoBOIHMKM NTEPBOTO U BTOPOIO poa. DIEKTPOIUTHI.

. DIIEKTPUYECKHI TOK B 3JIEKTPOJIMTAX. 3aKOHBI Dapasest s 2JIEKTPOIn3a

10 xaace

["apmonnueckue KonedaHusi. AMILTUTY/A, IEPUO/I, YacToTa U (a3a KoueOaHuil.
KunemaTtuka xoneGanuii. JHeprus KojaeOaHmid.

Mexannueckue konebanus. CBoOOgHBIC KOeOaHMsI.

[Ipumepsl mpocTeWmMX KoJeOaTeIbHBIX CHUCTEM: TapMOHUYECKUH  OCLMIUISATOD;
MaTeMaTHYECKUN MasTHUK; (PU3HUUECKUN MAsSTHUK.

Brenyxaennsie konebanus. Yder 3aryxanus. Peonanc.

Mexanunueckas BosiHa. [IpoosibHbIe U TONEPEYHBIE BOJHBI.

Crosiuast BoJHA.
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11.
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13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

N

20.

21.
22.
23.

3BYK.

Onekrpudeckue konebanus. CBoOOIHBIC KOeOaH!s B KOJIEOATETbHOM KOHTYPE.
®dopmyna Tomcona. Ilepro cBOOOIHBIX AJIEKTPUICCKUX KOICOAHMIA.

Brnyxnennsie konebanus. PesoHanc TOKOB.

OJIeKTpOMarHuTHole BOJHBL. CrnenctBusi u3  ypaBHeHUM MakcBemna. CkopocTh
pacnpocTpaHEeHusl.

[Tonnepeunocts BosiH. OnbiThI 'epiia.

DNeMeHTHI painoTeXHUKU. [IpuHIMnBl paguocssa3u. Mogyasuus u 1eMOYISIU.
Breinpsimutenu. AHTEHHA.

Wutepdepennust cera. YcnoBue korepeHTHOCTH. OmnbiT FOura. HaTtepdepomerp
MaiikenbcoHa.

WuTepdepenius B TOHKHUX TUICHKAX.

HuTepdepeHius ot AByX TOYEUHBIX UCTOYHUKOB.

IIpocBeTtiieHHE ONTUKMU.

Hudpakmus ceera. Judpaknus Openens. Meros 300 OpeHernsi.

JudpaknuoHHas peleTka.

Wznyuenue cBera BeuiecTBOM. CIIEKTPbI U3JIY4YEHUS U TOTJIOMICHHUS.

B3aumoseiicTBue cBera ¢ BEIECTBOM.

TeopeTnueckre OCHOBBI CIIEKTPOCKOTHH

IlepeyeHb BONPOCOB K MTOTOBOMY 3K3aMeHY
11 kaace

I'unoresa o0 JguckperHoM cTpoeHMHM Bemecrtsa.Monekynsl. HenpepeiBHOCTE U
Xa0THUYHOCTH JIBWKEHUA YyacTHll BeulectBa.{updysus. bBpoyHoBckoe 1BukeHuUE.

Mopenu rasa, )XUIKOCTH U TBEPAOIO Tena. BUIbl KPUCTALIMYECKUX PEIIETOK.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH U UX OIBITHOE
000CHOBaHHE.

Pa3mepsl 1 Macca MOJIEKYII, PACCTOSHUS MEXKAY HUMU. Moziellb uaeanbHoro rasa.
[TapameTpbl ra30BOr0 COCTOSTHUS.

Pabota rasa. BHyTpeHHsist sHeprus rasa.

[lepBoe Hauamo TepMOAMHAMUKHM U €ro INPUMEHEHHE K Hu3ompoueccam. AnnadaTHbII
poruecc

[TonsiTve TENMIO0EMKOCTH. 3aBUCUMOCTh TEIUIOEMKOCTH OT BH/1a ITPOLIECCOB.

Bropoe nauano repmoannamuku. [ukin Kapro. KII/] rennoBsix npoueccos.

OHTaIbIMs. DHTPOINHUS.

. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS U KPUCTAIIM3ALMU OT JIaBJICHUSI.

. Anarpamma coCTOsTHUS BOJIBI.

. MHOTOKOMITOHEHTHBIE CUCTeMBI. Y paBHeHue ¢a3 ['nbbca.

. [TOCTOAHHBIN JIEKTPUUYECKUI TOK. Y CIIOBHSI CYILIECTBOBAHUS TOKA.

. DIEKTPOABMKYILAsA cujla. BHyTpeHHee CONPOTUBIIEHHE HCTOYHUKA TOKA.

. YCTpOMCTBO U NPUHIUI pabOThI ralbBAHUYECKOTO JIEMEHTA.

. YCTPOMCTBO U MPUHIIUT pabOTHI aKKyMYJISITOPA.

. [IpoBOTHHUKYM TTEPBOT0O ¥ BTOPOTO POJA. DIEKTPOITUTHI.

. DIIEKTPUUYECKHI TOK B 3JIEKTpOIUTAX. 3aK0HbI Dapajest s 2IEKTPOIU3a

.Cuna Awmmnepa. CwioBas XapakT€pUCTHKAa MArHUTHOTO TMOJIA - BEKTOP MArHUTHOU

uHAyKuuu B, npasuio npasoro BuHTa.IIpaBuiio neBoil pyku ans cuiisl AMmepa.
JlelicTBMEe MarHUTHOTrO TOJIST HA ABWXKyIIMecs 3apanbl. Cuna Jlopenua. [IpaBuno neBou
pyku 1 cuisl Jlopenna. [IBuxkenue 3apsiaa B OJHOPOJHOM MarHUTHOM HOJIE.
MarauTHsle MOMEHTBI AIEKTPOHOB U AaTOMOB. ATOM B MarHUTHOM I10JIE.

MarnutHoe nosie B Bewectse. [lapa — quamarsetusm.

BekTop MarHWTHOM WHAYKIMHM, IPOHU3BIBAOMIMKA 3aMKHYThI KOHTYyp. IIoTOK BekTopa
MarHUTHOW MHAYKLIUH.
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24. 3aK0H DJIEKTPOMArHUTHOM WHAYKIMH, TpaBwio JleHma. MarHuto-3iaeKkTpudeckas
UHAYKIUs. ['eHepaTtopsl. SIBlIeHHEe CAaMOMHAYKIIVH.

25. Dnextpuueckue kojeOanus. CBoOOaHBIE KoleOaHHMs B KOJIEOATEILHOM KOHTYpE.
®opmyna Tomcona. [leproa cBOOOIHBIX 3TEKTPUIECKUX KOJIEOAHHIA.

26. DnexkTpomMarauTHeie BONHBL. CreactBusi w3  ypaBHeHMi MakcBemia. CKopocThb
pacnpoctpanenus.llonepeunocts BoaH. OnbIThl I'epua.

27. Untepdepenuus cBeTa. YcCloBUE KorepeHTHOCTU. MHTepdepeHius B TOHKUX IUICHKaX.
WuTepdepeHius oT ABYX TOYCUHBIX UCTOYHUKOB. [IpocBeTICHIE ONTHKY.

28. ludpaxnus ceera. Judpakums @penens. Meton 300 OpeHens.

29. N3nydenue cBeta BemecTBOM. CIEKTPhI U3TYUCHHSI U MTOTIIOMICHHUS.

30. B3aumoeiicTBre cBeTa C BELIECTBOM.

31. TeopeTnyeckre OCHOBBI CIIEKTPOCKOITHH

32. ®otorpdexr. Buapr dotodrddexra. 3akonsl BHemHero Gorodddexra. YpaBHEeHHE
Onnmreitna s porodddexra. Jlanenue ceera. Dpdext Komnrona. Kopnyckynspro-
BOJIHOBOI1 JTyallu3M CBeTa.

33. KopmyckynsipHO-BOJHOBOWM JTyanu3M OOBEKTOB MHUKpomupa. [mmoreza pae bpoiims.
Onwitel  JleBuccona u Jhxepmepa. Ombit bete.CooTHOILIEHHE HEOIPeaAeIeHHOCTEH.
CMBICIT COOTHOLLIEHUH.

34. Mogens atoma Tomcona. OnbiT Pezepdopaa. Ilnanerapuas monens aroma.lloctynars
bopa. Oneitel @panka u I'epua.

35. Buasl paguoakTuBHOCTU.OOIIME 3aKOHOMEPHOCTH PAIMOAKTUBHOTO pacnaia. 3akoH
PaAMOaKTUBHOIO pacmaja.

36. Jlenenrie U CUHTE3 aTOMHBIX sifep. SlAepHbIe peakuu MOJ JIeHCTBUEM 3JIEMEHTAPHBIX
yactuul. Llennas sipepHas peakuusi.

37. CunTe3 XUMHUYECKUX 37IeMeHTOB. CHHTE3 JIeTKUX siep. TepMosIepHbIe peaKIuH.

IIpumepHbIii epeveHb 32124 K KYPCOBOMY 3K3aMeHY
7 kJacc

1. CkonpKO KepocuHa TMoTpedyeTcsi, 4YToObl paciiaBuTh 4,6 Kr 0J0Ba, B3SITOrO TIpU
TeMIepaType IUIaBJIeHus?

2. B mnarpesarene coxriu 400 r kepocuHa. Ckoyibko jbaa, B3sitoro npu 0 °C MOXHO
pacIiaBuTh?

3. Kakoe koin4ecTBO TEMmIOThl HEOOXOAMMO JUIsl IUIaBJIEeHUS Kycka osnoBa maccoil 100 T,
B3sTOrO IIpH Temneparype 32 °C?

4. Ha cKOJBbKO yBENIWYWIaCh BHYTPEHHSISI SHEPTUS PacIIaBJICHHOIO JKEJIE€3HOT0 JJOMa Maccoil
2 T HavyaJlbHas TeMrnepaTypa KoToporo Oblia paBHa 39°C?

5. Ha narpeBanue u mumaBnenue meau uzpacxomoanHo 1233,2 kJIx termorsl. OnpenenuThb
Maccy MeJM, €CIIM €€ HadanupHas Temneparypa 15 °C.

6. Cxonbko Bojbl, B3sTol npu 80 °C, morpedyetcs, 4ToObl 1oBecTH 10 TemnepaTypsl 50 ° C
Maccy 5 KT Jbaa, B3storo npu 0 °C?

7. CKOJIBKO SHEPIrUU U3PAcX0I0BAHO Ha HarpeBanue Boabl maccol 0,75 kr ot 20 mo 100 ° C u
nocienyrolee oopazoBanue napa Maccoit 250 r?

8. Kakoe xommuecTBO TemoThl MmoTpeldyercs, 4yToObl 5 Kr Jbpaa, B3storo npu -20°C
npeBpatuth B map npu 100 °C B MeHOM eMKOCTH Maccoit 2 Kr?

9. Ha HarpeBanue nnnka maccoit 210 r ot remneparypst 20 °C 1o TemnepaTypsl IUIaBJIECHUS U
Ha TpPEBpallleHHE €ro B JXUJAKOE COCTOsIHME u3pacxonoBaH OenzuH Mmaccoi 10,5 r. Kakoe
KOJINYECTBO MOJIBEAECHHOMN TEIUIOTHI pacCesiiioch?

10. Cxonbko Bojsl, B3aTo# mpu 80 "C Heobxomumo, 4ToObI 1oBecTH 10 TemmepaTypsl 50 °C
Maccy 4 Kr apaa, B3sitoro npu -5 °C?

11. Ckonpko BoxsHoro mapa, B3storo npu 100 °C HeoOXoaumo, 4YTOOBI JTOBECTH M0
TeMIepaTypbl KUMeHust 2 Kr apaa, B3storo npu 0 °C, B menHoit emkoctu Maccoit 200 r? 91.
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Kaxkyro maccy crorpamaycHoro napa Heo0XoauMo uMeThb, 9To0bl u3 10 kr jbaa, B3sToro mpu 0 °C,
noJay4uTh Bony mipu 40 °C?

12. Ckonbko HedTH HAMO Ckedb B KoTenbHOU ycTaHoBKe ¢ KITJ = 60%, uroOs! 4,4 T BOJIBI,
nocTymnarouiei u3 Bogomnposoaa rpu 7 °C, narpets 10 100 °C u 10% Bceit BoJibl NPEeBpATUTD TTPU
100 °C B map?

13. Yemy paBen KIIJ| miaBuibHOM neun, B KOTOPOH Ha 1uiaBiaeHue 1 Kr Meau, B34Toil npu 85
°C, pacxoayercs 30 T KaMEHHOTO yIJIsi?

14. Kakoe xonudecTBO uyryHa, B3storo npu 0 °C, MOXHO IpEBpaTUTh B KUJIKOCTb IIPU €0
TeMrepaType IUIaBJICHUsI B CTaJIbHOM eMmKkocThu Macco 10 xr mpu mosHoMm cropaHuud S50 Kr
Hegtu? KIIJ ycranosku 80 %.

15. IMotpebnsas 150 T kamMeHHOTO yriisl, TEIJIOBas AJICKTPOCTAHIIMS BbhIpabaThIBaeT B KOTJIaX
950 1 mapa pu remneparype 560 °C. Onpenenure KIIJl mapoBoro kot:ia.

16. B xanopumetp ¢ TemnoemkocThio 63 J[x/K 6but0 Hammmto 150 T macna nipu 12 °C. Tlocne
omyckaHus B Macio MmenHoro tena Maccoit 500 r mpu 100 °C ycranoBmiiach o01as TeMiepaTrypa
33 °C. Onpenenuth yIenbHYI0 TEIUIOEMKOCTh Maca.

17. Cmech U3 CBUHIOBBIX U QIIOMHUHHEBBIX OMWIOK ¢ 00miel maccoit 150 r u Temneparypoii
100°C morpyxeHa B KaJIOpUMETp C BOAOH, Temmeparypa koropoit 15°C, a macca 230 r.
OxonuarenpHas TemmepaTtypa ycraHoBmiack 20 °C. TemoemkocTs kamopumerpa 42 JIx/K.
CKonbKO CBUHIIA U aTIOMUHUS ObLIO B cMecu?

18. Ilocne omyckanus B Boay, uMeromyto temneparypy 10 °C, tena, narperoro no 100 °C,
ycraHoBuiIach oOuras temmneparypa 40 °C. Kakoii ctanet TemnepaTtypa BOJbl, €CJIH HE BbIHUMAs
NEpBOTO TeNa, B HEE OMYCTUTH €IIe OJHO TaKoe e Teno, Harperoe 1o 100 °C?

19. B cocyn, conepxamuii 1,5 kr Boasl ipu 15 °C, Bnyckarot 200 r BogsHoro napa npu 100
°C. Kakas oOmiasi TeMIiepatypa yCTAaHOBUTCSI B COCY/IE MTOCIIe KOHACHCAIIUY Tlapa’?

20. CeuHIOBas mydisi, JeTsmas co ckopocteio, 200 m/c, momamaer B 3emiiiHON Bayi. Ha
CKOJIBKO TIOBBICUTCS TEMIIEpaTypa Mylu, eciau 75% KUHEeTH4eCKON SHEePTUu MyJH MpeBpaTHIach
BO BHYTPEHHIOIO DHEPTHIO?

21. OTHOcUTeNbHAS BIAXKHOCTH BO3[yXa B 3aKPHITOM cocyle mpu Temnepatype tl =5 °C paBHa
ol = 84 %, a pu Temneparype t2 = 22 °C paBHa @2 = 30 %. Bo ckonbpko pa3 naBieHue
HACBILIEHHOTO TIapa BOABI IpU TeMIepatype t2 Gonblie, yeM npu TemmepaType t1?

22. B cocyne BMecTUMOCTBIO 2 M3 Haxomutcs 2,4 kr ra3a. [log kakuMm JaBiICHHEM
HAXOJUTCS Ta3, €ClIU CPeIHsS KBalpaTUYHasi CKOPOCTh ero MoJieKyn paBHa 500 m/c?

23. JIBurasch MEXIy JBYMS TOYKAaMHU B DJEKTPUUYECKOM TIOJIe, DJIEKTPOH MPUOOpen
ckopocTh V= 2000 km/c. UeMy paBHO HampsKEHHe MEKIY STHMH ToukaMu Me= 9,1x103kr,
e=1,6x10"Kun.

24. Mexnay IOByMs TOYEUYHBIMU 3apsDKEHHBIMH TellaMU CHJIA 3JIEKTPOCTATUYECKOIO
B3aumozeiicteus paBHa 12 MH. Ecaum 3apsa onHoro Tema yBenuuuTh B 3 pasza, a 3apsj
JIPyroro Tejla YMEHbIINUTh B 4 paza U pacCTOSHUE MEXIYy TeJlaMU YMEHBIIUTH B 2 pasa, TO
KaKoBa OyJeT cujia B3auMOJAECUCTBUS MEXAY TeJlaMu.

25. Jlpa miapuka, pacroioKeHHble Ha paccTtossHuu 10 cM apyr oT aApyra, MMEHOT
OJMHAKOBBIE OTPHUIIATEIbHBIE 3apA/Ibl U B3auUMOJEUCTBYIOT ¢ cwion 0,23 MH. Halitu uncio
M30BITOYHBIX JIEKTPOHOB Ha KaXKIOM IIApUKE.

26. Kakoe nepBoHavaabHOE YCKOPEHHE TOTydHT Kanenbka sKHAKOCTH Maccoit 1,6:107°r,
notepsiBas 100 251eKTPOHOB, €CIIM HA PaCCTOSIHUM 3 CM OT HEE€ TOMECTUTB 3apsia 2 MKKn?

27. J1a ToueuHsIx 3apsana S u 15 HKn HaxomsTcs Ha paccTOSHUM 4 CM JpYT OT Jpyra B
Bakyyme. OnpenenuTs Cuily, ¢ KOTOpOi 3T 3apsasl OyAyT NEeHCTBOBATH HA TpeTHil 3apsn 1
HKn, Haxongmumiicss mocepeiuue MEeXIy 3apsiiaMu.

28. JlBa OJIMHAKOBBIX METAJUIMYECKUX IAapHKa ¢ 3apsgamu -15 u 25 MxKin, Bciencreue
MPUTSKEHUST CONMPUKOCHYJIMCh U TIOTOM pa3onuInch Ha 5 cMm. Haiitu cuity B3anMoaencTBHs
MEXy HUMH I10CJI€ COPUKOCHOBEHHS.

29. Bo CKOJNBKO pa3 U3MEHMUTCS CHJIA KYJIOHOBCKOTO MPUTSIKEHUS ABYX MAaJCHBKHUX
HIAPUKOB C OJIMHAKOBBIMH IO 3HAUYEHMIO 3apsiIaMH, €CJIM, HE U3MEHSSI PAaCCTOSHUS MEXIY
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HUMHU, IEPEHECTHU MOJOBUHY 3apsifa ¢ IEPBOro MIApUKa Ha BTOPOH?

8 ki1ace

1. Kakyto paboTy HaJl0 COBEPIIUTH JABUTATENI0, YTOOBI aBTOMOOWIE Maccoit 800 Kr mpormien u3
COCTOSTHHS TIOKOS1 paBHOYCKOpeHO 90 M 3a 5 cexyna? Koaddunuent tpenus pasen 0,2.

2. Ilyna, nonajas B CTeHy, yriyosnsercs B Hee Ha 10 cM. Ha ckonpko yrinyOiisieTcst B Ty e CTEHY
yJIsl, UMEIoIas BIBOE OOJBIIYIO CKOPOCTH?

3. Camorer U1 B371€Ta JODKEH UMETh CKOpPOCTh 25 M/c. JlmuHa pa3dera nepen B3nerom 100 c.
Onpenenuth MOIMHOCTh JBHUTaTelei, ecim wmacca camonera 1000 kxr u ko3 dunmeHt
conpotusiienus 0,02. JIBimkeHue npu pa3roHe paBHOYCKOPEHHOE.

4 Temo maccoii 1,5 xr, OpolIeHHOE BEPTHUKAJIBLHO BBEPX C BBICOTHI 5 MCO CKOPOCTHIO 56 M/cC,
yIaJI0 Ha 3eMJII0 CO CKOPOCTBIO 5 M/c. OnpenenuTs paboTy CUil COMPOTUBIICHUS BO3/IyXa.

5. lapuk maccoi 200 r magaer ¢ BBICOTHI | M Ha CTaJIbHYIO IUIMTY U OTCKAKHMBAET OT HEEHA
BbicOTY 81 cM. Kakoe koiruecTBO TEMIO0ThHI BBIACIUTCS MPHU yaape?

6. HayanpHas ckopocts maiiosr 5 m/c. Kakoit myTs npoiiner maiiba, eciu ko3hGUineHT TpeHus
paBeH 0,1.

7. Tlyns maccoii 12 rpamm, nereBmas co ckopocThio S00 M/c, mpoduia creny Tommuaon 0.1 M,
U BbUIETENA cO cKopocThio 100 M/c. YeMy paBHA CpeHsIsI CHTa COTTPOTUBIICHUS CTEHBI.

8. Ha mouny crout stmmk maccoi 20 kr. Kakyro paboTy Hamo MpOM3BECTH, YTOOBI TOIHAThH SITUK
Ha BBICOTY Ky30Ba aBTOMAIIMHBI, PaBHYIO 1,5 M U MEpEeMECTUTh €ro S

0 MOJy Ky30Ba Ha 5 M, €CJIM CHJIa TpeHus IpHu 3ToM — 75H ? .

9. OnpenenuTh MOCTPOSHUEM MOJIOKEHHE JIMH3HI U €€ OKYCOB, €CIIH
S — TOYeuHBIH WMCTOYHHMK cBera, S' - ero HU300paKeHHE, 00/ -

o o'
ONTHUYECKAsl OCh JIMH3BI.
g
A
{
10. Onpenenuth mNoJOXKeHHWE JUH3BL, eciu AB — u3o0paxeHue
npeamera, CD — pemmer, OO/ - onTrdeckas och JTHH3BL
O B D O
0\
B
A/
. 2F F F 2F
11. TlocTpouts n306paxenue npeamera AB B coOuparommeii TuH3e.
W
Y
B
12. Tloctpouts n300paxkenue npeamera AB B paccenBarolieil TuH3e. A /
2F F F 2F

13. Tloctpouts u3obpakenne mnpeamera AB B | A B WEANEES
cobuparoreil TuH3e. H ettt
pl 11 l % P
- - = |-
A Ay
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14. Crersmasics Touka A U ee M300pakeHHEe A1 pacmoyIOKEHbl Ha OCH JIMH3BI HEM3BECTHOM
dopmbl. OmpenenuTh BUJ JHH3BI (COOMparomias WU pacceuBaromiasi). Hailtu mocTpoeHnem
(OKYCBI JTUH3HI.

15. Ha pucynke n3o0paxeHO MpeioMIIeHHEe CBETa Ha TPaHUIIE CTEKIIO- Nl
BO31yX. OnpenenuTs noka3aTeb IPEeJOMIIEHUS CTEKIIA.

2] |

|

-~

H
e

16. Kpyrubrit 6acceiin paguycoM 5 M 3aIuT 10 KpaeB Bojoi. Haa nienTpom OacceiiHa Ha BBICOTE
3 M OT MOBEPXHOCTH BOABIBUCHT Jamma. Ha kakoe paccTossHuE OT Kpasi 6acceifHa MOKET OTOUTH
yesioBeK pocToM 1,8 M, 4TOOBI BCe ele BUAETh OTPaKEHHE JaMIibl B Bojie?

17. Cobuparomas JIvMH3a JaeT Ha dpaHe HM300pakeHHWE TMpeaMeTa, yBEIWYCHHOE B 2 pasa.
PaccTosHue oT mpeamera 10 JHMH3BI MpEBHIIIaeT ee QOoKycHoe paccrossHMe Ha 6 cm. Haiitu
paccTOsiHUE MEX]ly IPEAMETOM U €r0 U300paKEHUEM.

9 kjaacc

1. OnuH MOJIB OTHOATOMHOTO HJI€aIBHOIO ra3a NEPEBOAST U3 COCTOSIHUS 1 B COCTOSHUE 2 TaKUM
o0pa3oMm, 4TO B XOJi¢ Mpollecca JaBlieHHE ra3a BO3pPacTaeT MPSMO MPOMOPIHMOHATIBLHO €ro
00BéMy. B pesynbTare IIIOTHOCTH Ta3a yMeHbIAeTcs B o = 2 pasa. ['a3 B xoje mpoiecca
nonyyaeT konuyectBo TernoTel Q = 20 x/Ix. KakoBa Temneparypa rasa B coctossHuu 1?

2. Jlns u300apHOTO HarpeBaHMs Ta3a, KOJIMYeCTBO BemecTBa kotoporo 800 moib, Ha 500 K emy
COO0IIMIN Komu4yecTBO TermoThl 9,4 M/[x. Onpenenuts npupaiieHlue ero BHyTpeHHEH dHEPTHH.
3. Cocyn B popme kybOa ¢ pedbpom 1 1M Ha 2/3 3amoiHEH Jba0M, UMeronM Temmepatypy 0 °C.
Tyna GpicTpo gonuian Body, uMmeronryto temmnepatypy +100 °C, u cocyn okazaics 3arnoJHeHHbIM
noBepxy. CuuTas, 4TO TEIJIOOOMEH C OKpYXArolled Cpeaod OTCYTCTBYeT M UTO Jied He
BCIUIBIBAET, ONPEAEINTE, BECH JIH JIEJl PACTAET U HA CKOJIBKO OILYCTHTCS YPOBEHb BOJBI B COCYE
K TOMY BpPEMEHH, KOI'/la CUCTEMa MPUJET B COCTOSIHUE TEIJIOBOrO paBHOBeCHs. [110THOCTH BO/IbI
v apaa 1000 kr/m® u 900 kr/m® COOTBETCTBEHHO, YJ€IbHbIE TEINIOEMKOCTH BOJBI U Jibja 4200
Jox/(xr x °C) u 2100 [Jx/(xkr x °C) COOTBETCTBEHHO, yJleJbHas TEIUIOTa IJIaBleHus Jibaa 335
kJK/KT.

4. Jlns oTomIeHns 0OBIYHON MOCKOBCKOW KBAapTHPHI IIOmansio S = 63 M B Mecs| TpeOyercs
NP CHIIBHBIX MOpo3ax, cyAs mo kBuTaHusaMm JKKX, npumepno 1 rurakamopust temnotsl (1 kan
=4,2 JIx). Ona noxy4aeTcsi B OCHOBHOM IPH C)KUTAHUHM HA MOCKOBCKUX TEIJIO3JIEKTPOCTAHIIUIX
npupoaHoro raza — merana ¢ KII/[ n mpeoOpa3oBaHus 3HEPTUU 3K30TEPMHUUYECKON PEaKLUu B
Terioty okoio 50 %. YpaBHeHue 3ToW XuUMHUYecKoW peaknuu umeerT Bua: CHs+20; =
CO2+2H20+Q, rae Q = 1,33*10%8 JIx. IIpencrasum cebe, uTo Maphl BOABI, MOTyUHBIIAECS B
pe3ynbTare CKUraHdus METaHa, CKOHIAEHCHPOBAINCH, 3aMEP3NIM Ha MOpPO3€ M BBINAJIU B BHJE
CHETa Ha KpbIIlIe JOMa, paBHOM 110 IJIOLIaN KBAapTUpE. byeM cuuTaTh INIOTHOCTh TAKOTO CHETa
pasroi 100 xr/m°. KakoBa Gyzmer TommmHa h cos cHera, BHITIABIIETO 33 MECAIl B Pe3yibTaTe
3TOrO Ipouecca?

5. B pe3ynbrare HEKOTOPOro Mpolecca CpenHssi KUHETUYEeCKash SHEPrusi MOCTYHaTelbHOTo
TEIJIOBOTO ABM)KEHHS MOJIEKYJ MJI€AIbHOIO ra3a yMEHBIIWIACH B 3 pa3a, a JaBJIEHUE BO3POCIIO B
2 paza. Bo ckonbko pa3 M3MEHMJIACh KOHIEHTpAIUs MOJIEKYJ ras3a, €CIM YUCIO MOJEKYI
0CTaJI0Ch HEN3MEHHBIM?

6. OguH MOJIb HACAIBHOTO OJHOATOMHOIO Ta3a, Haxojdmerocs npu temmeparype +27 °C,
M30XOpUYECKH HarpeBaroT. Omnpenennure, BO CKOJIbKO pa3 M3MEHUTCS TEMIIepaTypa 3TOro rasa,
€CJIM B 3TOM IPOIIECCE COOOIUTH ra3y KOau4ecTBo TertoTsl 11218 [Ixk.

7. I'pamm renusi yqacTByeT B mpoliecce ¢ MossipHoi Terioemkocteio C = 20 JIx/(monb’K). T'a3
nonyunin Q = 20 Ik B Bujie Teruia. Halit coBepIiieHHYI0 ra3oM padoTy.
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8. Tlopumst a3ora pacmupsieTcs B mporecce ¢ MoJsipHor TertoeMkocThio 2013 Jx/(monb K).
Kak n3MeHuTCs qaBieHue ra3a npy yBeJIn4eHUH ero oobeMa BaBoe?

9. I'az m3orepmuuecku pacmmpsercs ot V go 2V, 3arem ot 2V no 8V. B kakoit u3 uacreit
npoliecca ra3 noiay4ui Oosbliee KoinyecTBo Teria? Bo ckonbko pa3?

10. Mons renust BHavasie 3aHuMaeT o0beM 10 TUTpoB mpu naBieHuu 2 atM. ['a3 aguabaTudecku
pacumpsieTcs, oka ero aasieHue He ymenbmaercs B 300 pa3. Kakyro pabory coBepuiaer npu
3TOM ras?

11. Apron B xonuuectBe 100 r umeer HavanbHyto Temneparypy 100°C u HaxoguTcst B cocyie C
HadayibHBIM 00beMoM 100 1. ['azy coobmeno kosmmuectBo Teriotel 100 Ik, m mporecc, B
KOTOpPOM 3TO Tpou3sornuio, umen terioemMkoctb 100 M/x/K. Ha ckombko yBenmuumics o0bemM
cocynaa?

12. B cocyne ¢ *ECTKMMHU TEIUIOM30JIMPYIOUIMMH CTEHKaMHM HaXoAwjcs 1 Moib MeTaHa IMpH
temriepatype 1000 K. Bo BTOopom Takom xe cocyne Haxomuiauck 1000 moseli razo00pa3HOro
renus npu temmepatype 1 K. Cocynsl coenHuIM KOPOTKOM TpyOKOM M Ta3bl MepeMeriainch.
Kaxkoii crana paBHOBecHas Temiieparypa?

13. CocTositHre 0JTHOTO MOJISI MACATHHOTO ra3a M3MEHSJIOCh BHaYale 1Mo n3oxope 1—2, a 3arem
no u3obape 2—3. Ilpu sTom rasom comepiieHa pabotra 4. W3BecTHO, 4TO Temmeparypa B
KOHEYHOM COCTOSIHMM 3 paBHa HadabHOU Temmeparype 7. OnpeaenuTs OTHOIICHUE IaBJICHUN B
cocToAHMSX 1 u 2.

14. Moub naeanbHOTO Tra3a COBEpIIAeT 3aMKHYTBIH MK, COCTOSIIUI M3 ABYX H300ap W IBYX
uzoxop. Pabora raza 3a mukn 4 = 200 /forc. MakcumansHasi ¥ MUHAMAaJbHAsE TEMIEpATyphl ra3a
B nukie ommyamorcs Ha AT =60 K, oTHomeHue naBieHuid Ha u3obapax paBHo 2. Haiitu
OTHOIIeHHE 00BEMOB raza Ha H30XO0pax.

15. Mounb naeanbHOTO ra3a COBEpIIaeT 3aMKHYTBIH UK, COCTOSIIUI M3 ABYX H300ap U IBYX
uzoxop. OTHOIICHHWE aaBleHUs Ha m3o00apax « = 1,25, a oTHOIIeHHE O0OBEMOB Ha H30XOpax
£ =12, Haiitu paboTy, COBEpIICHHYIO Ta30M 3a LHKI, €CJIU Pa3HOCTh MAaKCHUMAallbHON H
MUHUMAaJIBHOUN TemriepaTyp rasa B rukie coctanisetr AT = 100 K.

16. Moap uAeadbHOrO OJHOATOMHOTO Ta3a TIEPEeBOAMTCS W3 HAYaJbHOTO COCTOSHHS C
temneparypoil T = 300 K B cocrosiHMe, B KOTOpPOM €ro Temreparypa Bo3pocia B 3 pasza, a 00beM
yMEHbIIMJICS B 2 pa3a. HaliTu mojBeneHHOE K Ta3y TeIlo, €ClM M3BECTHO, YTO U3 BCEX IyTei
IepeBo/ia ra3a U3 HavyalbHOTO COCTOSHHUS B KOHEYHOE, Ha KOTOPBIX JIaBJICHUE HE MaJaeT HHKe
HAyYaIbHOTO, OBUT BEIOpAH MyTh, HA KOTOPOM HaJ| ra30M COBEpIIIeHAa MUHUMaIIbHAs padoTa.

17. Mosnb neanbHOro rasa OXJaXIaeTcs MpU MOCTOSTHHOM O00beMe, a 3aTeM INPH MOCTOSHHOM
JTABJICHUH TIPUBOJHUTCS B COCTOSIHUE C TeMIepaTypol, paBHoi HadanbHO# 7o = 300 K. B utore
ra3 noiayuun temio Q = 1500 [o«c. Bo ckoinbko pa3 KOHEYHOE JaBJICHHE OTJIMYAEeTCs OT
HA4yaJIbHOT0?

18. B nunmunape non nopmHeMm coxaepxkutcs 0,5 monst Bo3nyxa mpu temnepatype 200 K. Bo
CKOJIBKO pa3 yBEJIMYUTCS O0BEM raza mpu coodOmeHuu emy teruia 13,2 k/[oc. MonsipHas
TEIIOEMKOCTb BO3yXa MpH noctostHHOM fasieHuu Cp = 29,1 [orc/mons -K.

19. Pa3pexeHHBII Ta3 HArpeBalOT B COCYZAE MOCTOSHHOTO 00BEMa, TPU ITOM €ro yelbHas
TEIJIOEMKOCTh OKa3biBaeTcs paBHor 740 JIx/(xr-K). Uto 310 3a raz?

10 xaace

1. KyOuk coBepIiaeT rapMOHHYECKUE KOJeOaHus ¢ MeproAoM 1 ¢ B BEpTUKAIbHON IIOCKOCTH
chepuyeckoi dYaim, BHYTPEHHUU paadyc KOTOpOW MHOTO Oosbiie peOpa kyOuka. Yarra
MIOKOUTCA OTHOCUTENBHO 3emiu. C KakuM YCKOPEHMEM OTHOCHUTEIBHO 3€MJIM, U B KaKOM
HANpaBJIEHUU IO BEpPTUKAJIM JOJDKHA JABUTAThCsA dYalia, 4ToObl KyOMK 3a Bpems 1,5 MuH
cosepi 60 KoneOaHui.

2. Ha rmankoil ropu30HTAIBHON IIJIOCKOCTH HAXOAMTCS TPYy3, COEAMHEHHBIN Yepe3 NPYKUHY CO
cTeHKo#. YacToTa ero cOOCTBEHHBIX KosiebaHuit W. ['py3 OTKIOHWIN OT MOJIOKEHHsI pAaBHOBECHUS
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BIIPaBO M OTHYyCTUIW. UYepe3 Kakoe BPEMSIOTKIOHEHHE TIpy3a OT IIOJIOKEHUS PAaBHOBECHS
nocturaert 1/2? Kakosa ero ckopocts B MoMeHT. Korna ero yckopenue paBHo g?

3. I'py3s maccoii 0,4 xr, moJBEIICHHBIH Ha TpykuHE KecTkocThio 40 H/m, coBepmiaer
rapMOHUYECKHE He3aTyXaromue Kojnebanus. B HauanbHbIII MOMEHT BPEMEHHU Ipy3 HAXOIUTCS Ha
paccTOosIHUM 2 CM OT TIOJIOKCHHSI paBHOBecuss o obOmamaer »Hepruen 0,5 JIx. Hamucats
YpaBHEHHE TapMOHUYECKUX KoyieOaHUIl Ipy3a U 3aKOH M3MEHEHHs BO3BpAlLlAIOLIEH CUJIbI OT
BpeMeHu. Halitu HaumOosplliee 3HA4YEHHWE BO3Bpallarolleii Cuiibl W ee 3HadeHue dyepe3 0,2
nepuoza.

4. Tlpu ™manbix KosieOaHUSX BOJU3M IMOJIOKEHUS PABHOBECHS MaTeMAaTHUYECKOTO MasTHHKA
muHO#M | =1 M MOIynb CHIIBI HATSHKCHUS HUTH, Ha KOTOPOW MOJBELICH TPY3UK Maccoil m =
100 r, mensiercst B npeaenax ot T go T+AT, rae AT = 15 MH u AT<<T. Haiinure ammumryny A
KoJIeOaHU 3TOro MasiTHHKA. TpeHue He yuuThiBaiiTe. Ilpu pemieHnu 3ajaud y4TuTe, 4TO IS
MaJbIX YIJIOB (CTIPABEUIMBO MPUOMMKEHHOE pPaBEHCTBO sino~o. CaenaidTe cxemMaTHYeCKUN
PUCYHOK C YKa3aHHEM CHUJI, IEHCTBYIOIIUX Ha IPY3HUK.

5. KonebarenbHbIi KOHTYpP, COCTOSIIMA W3 KATYIIKM WHIYKTUBHOCTH H

. K
eMKOCTH, 4epe3 K4 K MOAKIIYCH K HCTOYHHMKY mocrosHHOW J/1Cc | _l_
BHYTpeHHUM conpoTuBieHrueM R. [lepBonauanbHo kimou K 3amkuyt. [locne T
YCTaHOBJIEHMSI CTAllMOHAPHOTO pPEXUMa KIHOY Pa3MbIKAIOT, U B KOHTYpE T

BO3HHUKAIOT KoJieOaHusi ¢ nepuosom 7. Ilpu 3TOM aMILIUTya HANPSHKCHHS
Ha KOHJeHcaTope B n pa3 Oonpuie DJICOatapen. HaliTu MHIyKTUBHOCTh KATYIIKU U €MKOCTh
KOHZeHcaTopa. OMUYECKHM CONPOTUBICHUEM KAaTYIIKH MPeHeOpeyb.

11 kaace

1. ConpoTtuBieHus BCeX PEe3UCTOPOB B LIEMH, CXeMa KO-
TOpO# M300pakeHa Ha PUCYHKE, OJMHAKOBBI U PaBHBI R =
15 Om. Haiiagure conpoTUBIEHUE LENU MEX]IY TOUYKaAMU
A n B nocne toro, kak Obul yaanéH mpoOBOJHUK, COEIH-
B Touku O u O

2. BonbraMmnepHble XapaKTepUCTHUKU ra3oBbIX Jami JI1,
JI2 u JI3 npu AOCTaTOYHO OOJBIIUX TOKAX XOPOILIO OIH-
CBHIBAIOTCS KBaIPAaTUYHBIMU 3aBUCUMOCTsIMU U1 = al?, U,
=3al?, Uz = 6al?, rae o — HeKOTOpast M3BECTHAS pa3Mep-
Has koHcTaHTa. Jlammel JI2 u JI3 coenunmim napaiieib-
HO, a nammny JI1— nocnenoBarenabHO C HUMHU (CM. pUCY-
HOK). OmpenenuTte 3aBUCUMOCTb HAIPSKEHUS OT CHJIBI
TOKA, TEKYIIEr0 4epe3 TaKOM Y4acTOK LEMH, €CIIM TOKH
yepes JIaMIIbl TaKOBbI, 9TO BBITTOJTHSFOTCS
BBIIIICYKA3aHHbIE KBAJJPAaTUYHbIE 3aBUCUMOCTH.

3. Ha pucyHke NpencTaBlIeH y4acTOK >3JIEKTPUYECKON Ry=40m Ry=20m
nernu. KakoBo oTHomeHHe KoiuuecTB TermoThiQ1/Qz, —
BBbIIETIMBIINXCS Ha pe3uctopax Rz u R3 3a ogHO 1 TO *Ke b
Bpems? OKpYIJINTE 10 AECATHIX. -

Fz=30m  Ry=d40w
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4. Y4acTok 1enu, cxemMa KOTOpOTro M300pakeHa Ha pH-
CYHKE, COCTOUT M3 TPEX pe3uctopoB. CONPOTHBIEHUE Pe- R R+ Ry
sucropa R1 paBHo 7 Om, conpoTuBieHue pesucropa Rz, B
2 pa3a MEHbIIIE COMPOTHBIICHUs pe3ucTopa Ri, a compo-
TUBJIEHUE pe3ucTopa R3 B 2 paza MeHbIIE CONPOTUBIIE-
HUs pesuctopa Rz. YUemy paBHO 00Iee CONMPOTUBICHUE
aToro yyactka uenu? Oteer npuBeaute B OM.

5. Kakast MOITHOCTb BBIJIETSAETCS B YYACTKE LIETMHU, CXEMA [ o1
KOTOPOTro M300pakeHa Ha pucyHke, ecid R = 27 Owm, a .
HarnpsbkeHue Mexay toukamu A u B paBuo 9 B? Otser | ' '§
NPUBEINTE B BaTTax. 5 _

—
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—
¥

6. DnekTpuyeckasi elb COCTOUT U3 JABYX OJMHAKOBBIX

g U= o ()
BOJILTMETPOB H JIBYX aMIiepMeTpoB. Mx mokazanust U1 = g 2
10 B, U = 105 B, I1 = 50 mA, 1l = 70 MA
COOTBETCTBEHHO. Omnpenenurte COIPOTHBIICHHUE @
pesuctropa R. (Ilomyuure TUTSt R  oOmryro
anredbpandeckyro Gopmyiy.) @
7. B nens nomano nHanpsukenue 100 B. ConpoTusnenue RI R4
Kaxzaoro pesucropa paBHo 21 Owm. Haiitu o6mee — —
CONPOTHUBJICHUE LICMH, & TAKKE PACIPE/ICICHUE TOKOB U RS RE
HanpsHKEHUH. o
R2 R5
—{1 ™

8. MmeroTcss MCTOYHMK TOKa HampsbkeHueM 6 B, peocrat comporusienuem 30 OM  u 1Be
JAMIIOYKH, Ha KOTOphIX HamucaHo: 3,5 B, 0,35 A u 2,5 B, 0,5 A. Kak coOpatp 1enb, 4ToObI
JaMITIOYKH paboTany B HOPMaJIbHOM peXUMe?

9. DnexTpoaBHUraTesah MOABEMHOTO KpaHa paboraer noj HanpsbkeHuem 380 B, mpu sTom cuna
Toka B ero oomotke paBHa 20 A Kakos KIIJ] yctaHOBKH, eciiu Tpy3 Maccoit 1 T KpaH MoJHUMAET
Ha BbICOTY 19 M 3a 50 c?

10. TponneitOyc maccoii 11 T ABHXKETCS paBHOMEPHO €O CKOPOCThI0 36 kM/4. Haiitu cuiy Toka B
obmoTke nBurarens, eciau Hamnpsbkenune paBHo 550 B um KIIHA 80%. Kosddumuent
COINPOTHBIIEHUS ABMKEeHNUIO paseH 0,02.

11. DAEeKTpOKUNATUIBHUK CcO chupaipio conpoTuBienneM K=160 Om momecTuin B cocyi,
conepxauuiit Bogy maccoit 0,5 xr npu 20°C, u Bximoumin B ceTh HanpsbkeHueM 220 B. Kakas
Macca Bojbl BRIKUTUT 3a 20 MuH, ecu KIT/[ kumsitrnbanka 80%?

12. Ilpu KOPOTKOM 3aMBIKAHUU BBIBOJIOB TaJIbBAHUYECKOTO 3JIEMEHTa CHJIa TOKAa B LIENU PaBHA
2 A. Tlpyu TNOAKITIOUEHMHM K BBIBOJAM TaJIbBAHUYECKOTO 3JIEMEHTa HIIEKTPUYECKON JIaMITbI
ANEKTPUYECKUM conpoTuBiieHHeM 3 OM cwita Toka B nenu pasHa 0,5 A. Ilo pesynpraram 3THX
HKCIEPUMEHTOB OIIPEAEIUTE BHYTPEHHEE CONPOTUBIIEHUE FalbBAHUYECKOIO DJIEMEHTA.

13. Han nnaneroit maccoit M u paauycoMm R mojBelieHa rupbka Ha HEBECOMOI HEpacTSKUMOM
HUTH JJIMHON R 1 coBepiaeT kojaeOaHus y caMOil MOBEPXHOCTH.

14. Ilo npsaMonuHEeWHOMY NPOBOAHUKY AnuHOM 1 M Teuér Tok |. HaiiTm BenuuumHy BekTopa
MarHMTHON MHIYKIMHU B Ha paccTossHuu 1 cMOT €ro cepeiuHsl.

15. Camonér, ¢ pa3mMaxoM KpbUIbeB L, JEeTHT Ha OFHOW W TOM ke BBICOTE CO CKOPOCTHIO V,
BeprukanpHas cOCTaBIAIOIIAs BEKTOpa MAarHUTHOW WHAYKIUU paBHa B. Haiitu pasHOCTb
MOTEHILINAJIOB MEX 1Yy KOHIIAaMH KPbUIbEB.
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16. T110CKOCTh MPOBOJIOYHOW paMKH TUIOMIAABIO S, PacHoiOKeHa MEPICHIUKYISIPHO BEKTOPY
MarHuTHOM MHIYKIUH, BEJIMYMHA KOTOPOro pasHa B. HaliTu Benmu4nHy 371€KTpUYECKOrO 3apsiaa,
TIPOILIE/IIETrO Yepe3 cedeHre paMK1 IpH eé moBopoTe Ha yroi 90°,

17.Mexay nAByMs TOYEUHBIMM  3apsDKEHHBIMH — TENaMHM  CHJIA  3JIEKTPOCTaTHUECKOIO
B3aumojieiicTBus paBHa 12 MH. Ecnu 3apsin ogHoro tena yBeauuyuTh B 3 pasa, a 3aps APYyroro
T€Jla YMEHbIIUTH B 4 pa3a U pacCTOSHUE MEKIY T€JlaMU YMEHBIIUTH B 2 pa3a, TO KakoBa OyJeT
cuJjia B3aUMOJICHCTBUS MEXy TEJIaMH.

18.Ha pucynke mnpuBeaéH rpaduk 3aBHCHUMOCTH TOK a OT  [.mA
BpemeHu. Onpenenuts 3/1C MHAYKIIUK B HUHTEpBAJIC BPEMEHU TR T
ot 15 1o 20 c.

20—

IR T e

-

-

[ 3 I 13
19 IlpssmonuHeHplii TPOBOAHUK JUIMHOW 0.5 M, MO KOTOpoMy TeU€T TOK 6 A, HaXOQUTCsA B
OJIHOPOJIHOM MarHuTHOM mojie. Moayns Bektopa MarHuTHOM uHaykuuu 0.2 Tn, nmpoBoaHHK
pacnionoxeH nof yriom 30 rpan. k B.Kakosa cuna, neiictByromias Ha MpOBOIHUK?
20. HanpaBneHnue cKOpOCTH MPOTOHA P, BIETEBIIETO B 3a30P MEXAY MOIIOCAMU
MarHuTa, TMepHeHAUuKyIsipHO Bektopy B (cm. puc.). Kyna namnpaBiena 5
HetictBytomas cuna Jlopenna?

[
b=

f.c

-1}

=
]

21. OrpunaTenbHbIA 3apsA]l HAXOIUTCA B TOJIE JBYX HEIMOIABUKHBIX -7
3apsA70B  TOJOXKUTENBHOIO M oTpumarensHoro (cm. pwuc.). Kyna h
HaIpaBJICHO OTHOCUTEIILHO PUCYHKA YCKOPCHUE —if

3apsiia’?

22. Kaxosa pa6ota cuisl Jlopenna B 1 H, aelicTByromieil Ha 3J€KTpOH, ABUTAIOIIMNCS 10 Jyre
JumHou 1 M?
23. CKOJBKO MPOLIEHTOB S1€p HEKOTOPOIO PAJINOAKTUBHOIO JIEMEHTA OCTAHETCS 4epe3 Bpems,
paBHOE TpPeM MepuojaM moirypacmaaa 3Toro ayemenTa? (OTBET 1aTh B MPOIEHTAX. )
24. B mpocreiiniedl Moaenu aromMa BOAOPOJA CYUTAETCSA, YTO AJIEKTPOH JBUKETCS BOKPYT
HEMO/BIKHOTO TPOTOHA TI0 OKpyXkHOcTH pammycom 5* 10 - 10 v, KakoBel B Toit Momenu
CKOpOCTh  JJIGKTpOHa W yactora  ero  oOpameHuss?  (OneMeHTapHBIH  3apsj
1,6%10°%° Ki; me=9,1*1073! kr)
25. Ha ropu3oHTaIbHOM MOy JEXUT K Maccoi 200 kr. Ero HauMHAOT TAHYTH 110 MOJY C
MOCTOSIHHOM CKOpPOCTBIO 1 M/C MpHU MOMOIIM TOPU3OHTAIBHOIO TPOCca, KOTOPbI HamMaThIBaeTCs
Ha BaJl DJICKTPUYECKON JeOENKU. DJIEKTpOoABUTATENh JEOENKHM MHTAeTCsl OT HCTOYHHKA
nocrosiHHoro HanpspkeHus ¢ OJIC 110 B u BHyTpeHHuM comnpotusieHuem 0,5 Om. Yepes
OOMOTKY 3JIEKTpOJIBUTaTels, UMEIOIIYI0 conpoTusieHue 3,5 OM, NMpu 3TOM NPOTEKAeT TOK
cuioif 10 A. IlpeneOperass TpeHreM B MexaHH3Me JeO&akH, HainuTe Kod(Q(UIUMEHT TpeHUs
AIIUKA O TOJI.
26. B cxeme Ha pUCYHKE COIPOTHUBIIEHUE PE3UCTOpPA H . .
MOJIHOE  COmpoTHUBIeHHEe peoctata paBHbel R, 3JIC : L
Oarapeiiku paBHa £FE, e€ BHYyTpeHHEE COIPOTUBJICHUE . =\ I - N
HuutoxkHo (r=0). Kak Bemyr ce0s (yBeIU4IHBAIOTCH,
YMEHBIIAKOTCSA, OCTAlOTCS  NOCTOSHHBIMM)  IOKa3aHMs
UJEaNbHOTO BOJBTMETpPAa TMPU TEPEMEIIEHUN JIBH)KKa
peocraTa U3 KpallHEro BEpPXHETO0 B KpalHEe HUKHEE
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nosioxxenne? OTBET MOSICHUTE, yKa3aB, Kakue (pU3MUECKHE
3aKOHOMEPHOCTH BbI ncnonbp30Banu A7t 00bSICHEHHUS.

27. B anexkTpuuecKkod cxeme, MOKa3aHHOM Ha PHUCYHKE, :
ko K 3aMkHYT. 3apsg konzaeHcaropa = 2 mxKi. 9J1C J_
Oatapeiiku 24 B, e€ BHyTpeHHee conpoTtuBieHue I = 5 Owm, i )
conporuBiienue pesucropa R = 25 Owm. Haiigure : H
KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIACISECTCA Ha PE3UCTOpPE

nocjie pasMmblkaHusg Kiaoda K B pe3ynbraTe paspsia
KoHzeHcaropa. [lorepsimu Ha n3mydeHue npeHedpeyb.

28. batapes u3 4eTbIpEX KOHAEHCATOPOB 3JIEKTPOEMKOCThIO C1 = C,

2C, C2 = C, C3 = 4C n C4 = 2C noakiroyeHa K HCTOYHUKY —”—<—I
noctosiHHOro Toka ¢ 3J1C E 1 BHYTPEHHUM COIIPOTUBIIEHUEM I(CM.

pucyHok). Onpenenute sHepruro KonaeHcatopa Ca ._I IC_‘_I |i

-

p &7
L

&

29. JIBa miuockux KOHAEHCATOpa, eMKOCThI0 C KaKIblid, COCAUHIIN MapaijienbHo. B onuH u3
HUX BCTAaBWJIW JUAJICKTPUUECKYIO TUIACTUHY C MPOHHMIIAEMOCTHIOE, 3aMOJIHUBIIYIO BECh 00BEM
KoHZeHcaTopa. Kakoil eMKOCTH M Kak HEOOXOAUMO MOJKIIIOUUTh TPETUN KOHJEHCATOP, YTOObI
€MKOCTb CUCTEMBI cTana paBHou 3C?

30. Haiitu eMKOCTh cUCTEMBI KOHJIEHCATOPOB, H300paKEHHON Ha PUCYHKE.

a cl \/ yz ¢
c ¢l .C
::Cén Fr
c
01/& /\cz —I
31. Ompenenuth eMKOCTh CX OECKOHEYHO NIJIUHHON CHUCTEMBI OJMHAKOBBIX KOHIEHCATOPOB,
eMKOCTbi0 C KaXK/Ibli, COEIUHEHHBIX JIPYT C IPYTOM, KaK ITOKa3aHO Ha PUCYHKE.

Al

o
32. K Bo3aymHoMy KOHJEHcaTopy, HampsbkeHue Ha kotopom Up = 210 B, mpucoenuHuim
MapaJUIEJIbHO TAaKOW K€ HE3apsKEHHBIM KOHJIEHCATOP, HO C JMAJIEKTPUKOM M3 cTekia. Kakosa
JUBJIEKTpUYecKas MPOHUIIAEMOCTh CTEKJIa, eCIM HalpspKeHue Ha 3axumax Oarapeu crano U=30
B?

33. Ha crene BucuT 3epkano BbICOTOM 1 M. UenmoBeKk CTOMT Ha pacCTOSHHMM 2 M OT 3€pKaja.
KakoBa BbICcOTa ydacTka MNPOTHBOIIOJIO)KHON CTE€Hbl KOMHAThl, KOTOPBI MOXET YBHAETH B
3epKaJie YEJIOBEK, HE U3MEHss IOJOKEeHUs rojoBbsl? CTEeHa HAXOAUTCS HA PACCTOSIHUM 4 M OT
3epKaJia.

34. JlBa 3epkana OKa3aJlMCh CIOXEHHBIMU TOJ] MallbIM
yraom(puc.). Anvca HampaBWiIa 4epe3 MajeHbKOE OTBEPCTHE B
OJIHOM U3 3€pKaJl JIyd Ja3epHOM YKa3Ku MEPHEHAUKYISIPHO
9TOMY 3epkally, a HaOmoaarenbHas Bacunuca Hacuurtana
TONBKO 12 oTpakeHuil ot 3TuX 3epkai. [log kakum (IprUMepHO)
YIJIOM CJIOKEHBI 3epKayia? - 3aAyMAIUCh MOJAPYKKUA. A Kakou
otBeT naaute Boi? Ho BeIpa3suTh OTBET HYKHO TOJBKO B LIEJBIX
rpagycax
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35. Ckonbko n3o0paxeHuit ctpenku AB monydurcs B cucreme
IUIOCKHUX 3€pKaJl C yriaom o = 60° ?

o A

36. KyOuk coBepiaeT rapMOHUYECKHE KOJICOaHHs ¢ TIEPHOJIOM | ¢ B BEPTHKAIBHOM IJIOCKOCTH
chepryueckoil yamM, BHYTPEHHUU paanyCc KOTOpOW MHOro Oonbline pedpa kyOuka. Yama
MOKOUTCA OTHOCUTENbHO 3emyin. C KakuM YCKOPEHHEM OTHOCHTENbHO 3eMJIM, U B KaKOM
HANPaBIICHUU TI0 BEPTUKAIM JIOJDKHA JBUTAThCSA dYaia, 4ToObl KyOWK 3a Bpems 1,5 muH
coepmmi 60 koaeOaHui.

37. Ha rmaaxoi ropu30HTaIbHOMN IJIOCKOCTH HAXOJUTCS TPY3, COSAMHEHHBIN Yepe3 MPYKUHY CO
cTeHkoil. YactoTta ero coOCTBEHHBIX KoeOaHui W. ['py3 OTKIOHUIIN OT MOJIOKEHUS PAaBHOBECHS
BIIPaBO W OTHycTUiU. Yepe3 kakoe BPEMSIOTKIOHEHHE Tpy3a OT IIOJIOKEHHUS PaBHOBECHS
nocruraet 1/2? Kakosa ero ckopocts B MoMeHT. Korza ero yckopenue paBHo ¢?

38. I'py3 maccoii 0,4 kr, mOABEHmICHHBI Ha TpyxkuHE >KecTkocThio 40 H/M, coBepmiaer
rapMOHHYECKHE He3aTyxXarolue Konedanus. B HauanbHbIii MOMEHT BpEMEHH TPy3 HAXOAUTCA Ha
paccTosHUM 2 CM OT TOJIOKEHUsI paBHOBecHs O obOnamaer sueprueit 0,5 Jx. Hamwmcarp
ypaBHEHHE TapMOHUYECKUX KoyieOaHWH TIpy3a M 3aKOH HM3MEHEHMs BO3BpAlllAlolIed CUJIBI OT
BpemeHu. Halitu HauOosbliee 3HaueHUE BO3BpallaroUlel cuiabl U ee 3HaueHue uepe3 0,2
nepuoaa.

39. Tlpu manbix KoJieOaHUAX BOJIM3M IOJOXKEHUS PABHOBECHUS MATEMaTUYECKOTO0 MAasTHHUKA
amuHo# | =1 M MOIyab CHIIBI HATSHKCHHS HUTH, Ha KOTOPOW MOJBELICH TPY3UK Maccoid m =
100 r, mensiercs B ipenenax ot T qo T+AT, roe AT = 15 MH u AT<<T. Haiigure ammiutyny A
Kose0aHuil SToro MasTHUKA. TpeHue He yuuThiBaiiTe. [Ipu pemieHuu 3agadul yuTUTe, 4TO JUIS
MaJIBIX YTJIOB (CTIPABEUTMBO TPUOMIKEHHOE pPaBEHCTBO sino~o. CraenmaidTe cxeMaTHYSCKHN
PUCYHOK C YKa3aHUEM CHUJI, IEUCTBYIOIIMX HA IPY3HK.
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HHPUJIOKEHHUE A

JIns oueHKW YpOBHA 3HaHWW ywanuxcsi ucnoisdyercs POJY, koropas
OCHOBBIBAETCS Ha BBEJCHUU KOIPPUIMEHTOB CIOXKHOCTH M 3HAUYUMOCTH. [l

KaKJIOW TeMbl TMPUCBOCH KoddduimeHt cioxHoctn — K, u xosdduimeHt
3HaYUMOCTH — Ky, , IMEIOIIHE CIeTyIOINe 3HAYCHUS:
Kcn K3H
1 — o4YeHb JNeTKHii; 1- 3HAYMMOCTH MEKAY TEMaMH;
2 — JIETKHIL; 2— 3HAYUMOCTh MEXKY pa3/ciiaMu;
3 — cpenHel CI0KHOCTH; 3-BHYTpPHUKYpCOBas (xmacc)
4 — BBICOKOU CII0)KHOCTH; 3HAYUMOCTb;
5 — oueHb BBICOKOU CIIOKHOCTH 4 — BHYTpHUIIPEIMETHAS 3HAYNMOCTb;

5-— MCKIIPECAMCTHAA 3HAUYUMOCTDb
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